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Irritating  Interrogations. 

In  his  recent  presidential  address,  Mr.  Edgeome,  before  the 
Incorporated  Municipal  Electrical  Association  of  England,  made 
some  admirable  and  rather  humorous  remarks  as  to  a  habit  which 
appears  to  have  become  as  strongly  developed  over  the  other  side 
as  it  is  here.  We  refer  to  the  custom  of  trying  to  collect  data  by 
circular  of  inquiry.  “If  I  were  to  hazard  a  guess  on  the  subject 
I  should  say  that  on  an  average  every  municipal  engineer  in  the 
country  receives  perhaps  thirty  inquiries  annually,  and  these  in¬ 
quiries  embrace  practically  every  subject  which  is  or  can  be  of  any 
use  to  electrical  engineers,  and  range  from  the  modest  request  for 
information  upon  perhaps  three  points  to  one  set  of  queries  which 
I  remember  went  into  a  formidable  total  of  52 ;  and  although  these 
52  queries,  which  modestly  filled  two  sheets  of  foolscap,  were,  as 
queries,  fairly  harmless,  they  involved,  if  the  work  of  answering 
them  were  conscientiously  carried  out,  the  writing  by  each  mu¬ 
nicipal  engineer  of  a  small  treatise  on  the  design  and  manage¬ 
ment  of  central  stations  in  general.”  There  is  no  doubt  that  Mr. 
Edgeome  placed  his  finger  here  upon  an  evil,  and  his  remedy  is 
virtually  the  idea  embodied  in  the  Question  Box  of  the  National 
Electric  Light  Association. 

This  year  the  Question  Box  is  better  than  .ever,  but  there  is 
still  a  great  deal  of  miscellaneous  investigating  that  might  well 
be  turned  into  that  channel.  We  answer  in  these  pages  ourselves 
•a  good  many  questions  every  year,  and  the  excuse  is  growing  less 
and  less  for  any  manager  to  persecute  his  fellows  with  irritating 
interrogations  the  results  of  which  he  proposes  to  use  for  his 
own  exclusive  benefit.  And  some  of  those  questions,  too,  wear 
the  aspect  once  and  again  of  an  attempt  to  keep  the  consulting 
engineer  out  of  his  fee  by  drawing  upon  the  gratuitous  infor¬ 
mation  that  can  thus  be  gleaned  from  managers  self-sacrificing 
enough  to  take  the  time  and  trouble  to  put  down  their  data  and 
experience  on  paper.  Sometimes  the  question  is  put  by  a  man 
too  lazy  to  work  out  the  answer  to  his  own  problems;  and  some¬ 
times  the  questions  are  too  foolish  to  be  bothered  with,  anyhow. 

Alcohol  as  a  Fuel. 

The  passage  of  the  “denatured”  alcohol  bill  is  likely  to  have  a 
somewhat  important  effect  upon  power  production  upon  a  small 
scale.  The  fact  is  that  alcohol,  in  spite  of  a  thermal  value  more 
than  30  per  cent  below  that  of  gasoline,  has  still  some  practical 
advantages  of  a  very  valuable  character.  During  the  many 
hearings  upon  the  bill  much  important  information  was  elicited. 
It  seems  to  be  generally  agreed  that  in  an  engine  of  given  cylin¬ 
der  dimensions  and  speed  alcohol  when  properly  used  will  pro¬ 
duce  a  greater  output  than  gasoline— in  the  opinion  of  one  of 
our  best-known  engine  builders,  to  the  extent  of  some  20  per  cent. 
The  gain  is  ro-unly  due  to  the  greater  compression  at  which  it 
is  possible  to  work  the  alcohol  without  producing  auto-ignition, 
hence  the  greater  the  expansive  action  obtained,  the  lower  the 
temperature  of  the  rejected  gases  and  the  higher  the  thermal 
efficiency.  It  is  understood  that  with  a  proper  engine  the  thermal 
efficiency  may  be  raised  to  and  above  30  per  cent,  while  with 
gasoline  the  efficiency  would  be  nearly  10  per  cent  lower.  In 
point  of  safety,  too,  the  alcohol  has  a  very  considerable  advantage 
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in  that  it  has  a  very  much  lower  flashing  point  than  any  petro¬ 
leum  product  that  can  be  readily  worked  in  an  internal  com¬ 
bustion  engine.  Of  course,  even  crude  petroleum  can  be  so  used 
'if  necessary,  but  far  less  easily  than  the  hydrocarbons  of  lower 
boiling  point. 

Alcohol,  too,  burns  with  a  pale  blue  flame  that  radiates  little 
heat  and  produces  no  soot.  Its  heat  is  delivered  mainly  by  con¬ 
vection  as  in  case  of  a  Bunsen  burner,  so  that  the  danger  of 
overheating  objects  near  the  flame  but  not  above  it  is  really 
lessened ;  and  an  alcohol  fire  can  be  put  out  with  water,  which 
a  gasoline  flame  resists  since  the  fuel  floats  on  water  instead  of 
mixing  with  it.  More  than  this,  alcohol  has  an  odor  at  least 
inoffensive,  while  gasoline  has  an  effluvium  which  Coleridge  in 
enumerating  the  “Two  and  seventy  stenches,  besides  several 
stinks”  of  Cologrne,  would  have  placed  quite  in  a  class  by  itself. 
So  much  for  alcohol  in  the  open  air  or  in  storage.  In  engines 
it  works  admirably,  giving  very  clean  combustion,  of  which  the 
main  product  is  water  vapor.  Less  easily  vaporized  than  gaso¬ 
line  it  still  is  readily  enough  managed,  and  as  we  have  seen, 
gives  excellent  efficiency.  As  to  actual  costs  in  operating  alcohol 
engines,  data  differ  somewhat.  A  few  engines  have  been  sent 
from  this  country  to  Cuba,  where  they  are  worked  on  alcohol 
costing  lo  to  12  cents  per  gallon  for  a  spirit  quite  good  enough 
for  the  purpose.  At  this  price  gasoline  would  be  at  rather  a  dis¬ 
advantage  assuming  equal  dynamical  value  per  gallon.  Prior 
to  the  passage  of  the  recent  bill  such  spirit  would  have  carried 
a  prohibitive  tax,  some  $4  per  gallon.  Even  now  it  will  have  to 
carry  some  extra  charge  for  denaturizing.  Wood  spirit,  much 
used  for  this  purpose,  is  much  more  expensive  than  the  alcohol 
itself  and  pyridine,  the  other  substance  considerably  used  for 
“denaturizing,”  is  far  from  cheap  and  has  a  most  infamous  odor. 


Evidently  there  is  room  for  improvement  in  the  process  of 
denaturization,  and  the  time  before  the  bill  goes  into  effect  can 
be  utilized  to  good  purpose  in  working  over  the  problem.  Even 
using  wood  spirit  for  the  purpose  still  leaves  a  fair  margin  of 
cost  in  favor  of  alcohol  when  the  manufacture  gets  fairly  under 
way.  All  sorts  of  vegetable  waste,  such  as  refuse  from  the  beet 
sugar  process,  can  be  utilized  for  alcohol  making,  as  well  as 
surplus  grain  in  times  of  exceptional  crops.  To  take  full  ad¬ 
vantage  of  all  this  the  denaturizing  process  must  be  simple,  cheap 
and  effective,  and  watch  should  be  kept  lest  some  of  the  chief 
gains  of  the  bill  be  nullified  by  regulation  for  denaturization, 
such  as  would  practically  throw  the  industry  into  the  hands  of  a 
monopoly.  Given  the  spirit  at  anything*  like  the  price  claimed 
by  its  advocates,  and  we  would  seem  to  have  a  fuel  peculiarly 
well  adapted  for  many  cases  of  small  power  production,  for 
subsidiary  heating  purposes  so  important  in  many  industries,  and 
for  auxiliary  residence  heating.  To  make  the  best  use  of  it  in 
explosion  engines,  special  machines  will  have  to  be  produced, 
although  foreigpi  experience  shows  that  the  same  engine  can 
use  either  alcohol  or  gasoline  without  so  great  losses  as  have 
sometimes  been  alleged.  One  large  German  maker  gives  the 
difference  in  weight  of  fuel  as  about  10  per  cent  in  favor  of 
gasoline  in  an  engine  adapted  for  the  use  of  either.  However, 
the  special  engine  is  the  proper  thing  to  use  for  high  economy, 
and  it  will  come  along  quickly  enough  when  there  is  a  demand 
for  it.  It  would  seem,  too,  that  it  should  be  easier  to  make  a 
successful  two-cycle  engine  'for  alcohol  than  for  gasoline  ori 
account  of  the  cleaner  combustion.  It  is  hardly  to  be  expected 
that  alcohol  can  be  used  economically  for  power  production  on 
any  large  scale,  producer  gas  being  too  severe  a  competitor. 
The  real  gain  in  using  alcohol  is  ultimately  in  the  fact  that  one 


is  employing  a  material  which  can  be  reproduced  in  the  cycle 
of  the  seasons  instead  of  drawing  upon  the  stored  energy  that  is 
so  rapidly  being  depleted. 


Assorting  Incandescent  Lamps  for  Age. 

Elsewhere  we  print  a  most  interesting  article  by  Dr.  Clayton  H. 
Sharp  giving  the  results  of  very  complete  experiments  with  an 
astonishingly  simple  method  for  assorting  incandescent  lamps 
according  to  age.  Heretofore  it  has  been  customary  to  do  such 
assorting  photometrically,  which  method  is  tedious,  necessitates 
some  photometric  skill,  and  is  expensive  in  application.  The  ex¬ 
periments  of  Dr.  Sharp  seem  to  indicate  clearly  that  in  assort¬ 
ing  incandescent  lamps  for  age  sufficiently  accurate  results  from 
the  practical  standpoint  may  be  obtained  by  simply  fixing  the 
degree  of  blackening  of  the  globe  of  lamps  which  have  seen 
some  service,  by  comparison  with  a  set  of  lamp  globes  of  graded 
degrees  of  blackening.  When  the  blackening  is  observed  to  be 
identical  with  that  of  one  of  the  lamps  of  the  scale,  it  is  assumed 
that  the  life  of  the  lamp  being  tested  is  equal  to  the  life  which 
has  been  accurately  determined  to  correspond  to  the  degree  of 
darkening  of  the  reference  lamp.  It  is  evident  how  enormously 
this  method  simplifies  the  assortment  of  lamps,  and  the  investi¬ 
gations  cited  by  Dr.  Sharp  establish  the  commercial  accuracy 
of  the  method  for  the  classes  of  lamps  experimented  with. 
Whether  a  given  series  of  blackened  reference  globes  would  be 
applicable  to  the  testing  of  lamps  of  various  efficiencies  and 
sources  of  manufacture,  is  a  question  which  yet  appears  to  re¬ 
main  open.  Even  should  a  single  series  not  apply  to  all  lamps, 
the  value  of  the  method  would  be  affected  only  in  so  far  as  it 
involved  different  reference  series  for  different  kinds  of  lamps, 
and  even  this  might  not  be  necessary  for  sufficiently  approximate 
results.  In  fact,  a  very  considerable  range  of  inaccuracy  would 
not  put  the  method  at  a  disadvantage  with  respect  to  the  pho¬ 
tometer  method  with  its  great  possibilities  of  error  when  applied 
outside  of  a  laboratory.  The  investigation  by  Dr.  Sharp  also 
brought  out  the  interesting  fact  that  50  per  cent  of  the  decrease 
in  candle-power  of  a  lamp  is  produced  by  bulb  blackening  and 
50  per  cent  by  changes  in  the  filament.  We  commend  the  article 
of  Dr.  Sharp  to  those  central  stations  which  make  a  practice  of 
renewing  incandescent  lamps. 


The  Status  of  the  Arc, 

For  a  good  many  years  the  electric  arc  served  as  the  mainstay 
of  electric  lighting.  Long  before  the  incandescent  was  fairly 
upon  a  competitive  basis  with  gas,  the  arc  had  made  a  place  for 
itself  which  it  continued  and  to  a  certain  extent  continues  to 
occupy.  The  appearance  of  the  enclosed  arc  with  its  greatly 
lowered  cost  of  maintenance  and  relative  steadiness  still  further 
settled  arc  lighting  in  popular  favor.  But  in  the  last  year  or 
two  a  change  has  been  going  on.  Not  only  have  incandescent 
lapips  been  brought  to  better  quality  and  lower  cost  in  the'  last 
decade,  but  the  cost  of  electricity  for  operating  them  has  upon  the 
whole  been  reduced  so  that  in  a  good  many  cases  where  arcs 
were  formerly  used  it  has  proved  upon  the  whole  better  to  take 
advantage  of  the  superior  distribution  from  smaller  units.  Be¬ 
sides,  the  so-called  gas  “arc”  has  been  coming  steadily  into 
use,  particularly  for  the  cheaper  class  of  work,  and  being  unde¬ 
niably  low  in  cost  of  operation,  its  competition  has  been  in  certain 
places  severely  felt.  It  is  upon  the  whole  steadier  than  even  an 
enclosed  arc,  and  while  its  color  is  rather  bad,  it  is  little  more 
objectionable  than  that  of  a  long  enclosed  arc  of  small  amperage. 
Pushed  thus  by  the  incandescent  lamp  on  one  side  and  the  mantle 
burner  on  the  other,  there  is  certainly  a  pressure  put  upon  the 
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arc  for  general  purposes  to  which  it  is  beginning  to  yield.  In 
street  lighting  it  holds  its  own  and  in  the  aggregate  is  more 
freely  used  than  ever  before. 


The  modem  enclosed  arc  has  many  things  to  be  said  in  its 
favor  from  the  standpoint  of  convenience.  It  requires  very  little 
care,  its  cost  for  carbons  and  trimming  is  but  a  few  dollars  per 
year,  and  by  and  large  it  gives  a  good,  steady  light.  On  the 
other  hand,  when  operated  on  constant-potential  circuits,  as  is 
very  often  the  case,  it  is  wasteful  of  energy  in  a  degree  almost 
unique.  With  respect  to  the  arc  alone,  the  mean  spherical  illumi- 
nation  is  obtained  on  fairly  satisfactory  terms,  say,  to  3 
watts  per  candle-power  when  the  proper  globes  are  on ;  but  when 
the  consumption  is  measured  at  the  outlet  this  figure  rises  even 
with  direct-current  lamps  to  about  3.5  watts  per  candle-power  and 
with  some  alternating-current  lamps  to  nearly  4  watts.  It  is  upon 
this  class  of  arc  lighting  service  that  incandescents  and  gas  “arcs” 
are  making  steady  inroads  in  actual  efficiency;  but  taking  distri¬ 
bution  into  account  it  can  pretty  nearly  hold  its  own,  since  the 
smaller  unit  has  the  advantage  in  all  cases  where  extreme  bril¬ 
liancy  is  not  necessary.  Any  of  the  modern  types  of  high-effi¬ 
ciency  lamp  which  are  now  rapidly  coming  to  the  front  can 
easily  beat  out  the  enclosed  arc  both  on  efficiency  and  distribution. 
A  lamp  like  the  tantalum,  osmium  or  tungsten  lamps,  all  of  which 
have  been  frequently  described  in  our  columns,  is  on  a  distinctly 
higher  plane  of  efficiency  than  the  constant  potential  enclosed 
arc,  to  say  nothing  of  giving  better  distribution  of  the  light  and 
requiring  less  attention.  And  each  of  these  incandescents  comes 
as  near  to  giving  white  light  intrinsically  as  does  the  arc,  which 
errs  toward  the  blue  about  as  much  as  do  the  others  toward 
the  yellow. 


Properly  shaded,  however,  the  arc  can  be  made  to  give  a  light 
of  beautifully  white  tone,  and  while  losing  thereby  something 
of  its  efficiency,  is  still  a  very  valuable  illuminant  in  cases  where 
a  powerful  unit  is  needed.  Especially  when  used  with  diffusers 
it  makes  an  admirable  light  for  large  spaces  like  shops  and  fac¬ 
tories.  From  present  appearances  the  coming  of  high-efficiency 
incandescents  is  likely  to  confine  the  arc  in  constant-potential 
service  to  such  special  cases,  and  hence  to  affect  its  general  use 
very  considerably.  The  gas  “arc”  will,  and  in  fact  does,  curtail 
its  use  in  places  where  gas  is  relatively  cheap.  For  out-of-doors 
work  on  series  circuits  the  case  is  different.  The  arc  is  here  not 
punished  by  the  voltage  wasted  on  constant-potential  service, 
and  it  gives  a  usefully  distributed  light  without  artificial  aids. 
Street  lighting  in  fact  seems  the  logical  motier  of  the  arc.  Ex¬ 
perience  with  gas  “arcs”  as  competitors  has  not  been  very  serious, 
although  in  certain  places  it  has  been  tried  with  fair  success.  The 
new  incandescents  may  tempt  a  trial  for  street  lighting  and  would 
seem  well  adapted  to  such  use,  since  all  of  them  yet  introduced 
are  relatively  easy  to  make  for  large  candle-power  and  the  mod¬ 
erate  voltage  desirable  for  series  distribution.  Then,  too,  there 
are  several  forms  of  flaming  arc  coming  along  with  more  in  the 
background.  Just  now  these  are  severely  handicapped  by  the 
necessity  of  frequent  trimming  and  the  high  cost  of  carbons,  but 
it  does  not  follow  that  this  condition  must  be  permanent,  and  it 
probably  will  not  be.  It  will  be  well  to  keep  an  eye  in  this  direc¬ 
tion,  for  the  luminous  efficiency  of  the  standard  enclosed  lamps 
is  in  great  need  of  improvement.  It  looks  at  present  as  if  the 
arc  light  would  need  considerable  revision  to  enable  it  to  hold 
its  own  against  the  later  forms  of  illuminants.  The  arc  which 
survives  the  competition  of  the  next  five  years  will  need  to  do  a 
great  deal  better  than  2.5  or  3  watts  per  candle-power.  We  be¬ 
lieve  the  arc  in  some  form  is  likely  long  to  remain  in  use  for  the 


heavier  work  of  illumination.  It  is  time,  however,  to  take  ac¬ 
count  of  stock  and  see  to  getting  in  some  new  goods.  Much 
now  popular  is  likely  before  long  to  find  its  way  to  the  bargain 
counter  or  the  scrap  heap. 


Getting  Business  for  Municipal  Plants. 

A  municipal  plant  in  the  United  States  which  is  pushing  for 
new  business  in  the  same  way  as  a  central  station  corporation 
would  be  such  a  novelty  as  to  attract  universal  attention.  The 
general  policy  of  municipally-owned  electric  light  plants  in  the 
United  States  has  been  that  of  taking  what  business  comes  to  it, 
provided  the  plant  has  capacity  to  care  for  it,  and  letting  the 
matter  go  at  that.  It  has  often  been  pointed  out  that  municipally- 
owned  and  operated  electric  light  plants  in  Great  Britain  are 
hardly  to  be  compared  with  those  in  the  United  States,  owing 
to  radical  differences  in  conditions.  Nothing  more  forcibly 
illustrates  this  fact  than  the  proceedings  of  the  recent  conven¬ 
tion  of  the  Incorporated  Municipal  Electrical  Association  of 
Great  Britain,  where  two  papers  were  read  by  electrical  engi¬ 
neers  of  municipal  plants  on  the  commercial  development  of 
electrical  undertakings,  abstracts  of  which  appear  elsewhere  in 
this  issue.  While  we  are  led  to  judge  from  these  two  papers 
that  business-getting  campaigns  among  English  municipal  plants 
are  not  common,  yet  there  is  nevertheless  much  more  interest 
taken  in  this  subject  than  among  American  municipal  plants.  In 
fact,  the  whole  tone  of  these  papers  indicates  that  British  mu¬ 
nicipal  plants  are  operated  more  in  the  interests  of  their  owners 
than  are  American  municipal  plants,  and  consequently  their 
management  corresponds  very  closely  to  that  of  fairly  progressive 
private  companies. 


Central  Station  Advertising. 

An  interesting  article  by  Mr.  Frank  B.  Rae,  Jr.,  on  the  central 
station  advertising  exhibition  at  Atlantic  City,  appears  in  this 
issue.  This  exhibit  was  made  in  connection  with  the  meeting 
of  the  National  Electric  Light  Association,  but  was  not,  as  might 
be  inferred  from  the  article,  a  thing  to  be  taken  by  itself,  anef 
studied  alone.  It  was  intended  to  be,  and  actually  was,  supple¬ 
mentary  of  the  papers  and  discussions  on  the  subject  of  business¬ 
getting  methods,  in  the  convention  hall,  just  as  pictures  go  ta 
illustrate  text,  and  was  not  an  end  in  itself,  as  Mr.  Rae  appears 
to  suppose.  Hence,  it  was  necessarily  spectacular,  but  even  in 
that  respect  it  was  broader  in  scope  than  might  be  imagined 
from  the  criticism  made  by  Mr.  Rae.  It  included  even '  in  the 
display  part  of  it  two  or  three  well-worked-out  campaigns, 
notably  those  of  the  Brooklyn  Edison  Company,  whose  exhibit 
was  prepared  specifically  to  show  up  strategic  work.  Hence,  the 
idea  was  not  merely  to  hang  up  a  few  pretty  pictures  and  placards, 
but  to  exemplify  generically  that  part  of  the  working  out  of 
the  recent  effort  to  increase  central  station  patronage.  If  the 
attempt  to  educate  the  central  station  manager  had  stopped  there, 
it  would  undoubtedly  have  been  ill-considered  and  a  failure ;  but 
it  was  purely  incidental,  as  it  must  be  every  year,  even  should 
its  scope  be  extended,  as  seems  likely. 


Mr.  Rae  is  right  in  speaking  of  advertising  as  a  process,  which 
we  take  to  mean  that  it  is  a  campaign,  systematic,  well-thought 
out,  every  bullet  aimed  for  a  billet.  But  it  would  be  rather 
difficult  to  put  a  “process”  in  evidence  that  must  obviously  in¬ 
clude  so  much  of  the  subjective  and  psychological — the  state  of 
mind  of  the  manager,  the  ability  of  the  canvasser,  the  receptivity 
of  the  public.  Even  a  paper  embodying  these  features — and 
there  were  such  papers — must  omit  a  great  many  points  of  weight 
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and  value.  “The  half  was  never  told”  in  any  attempt  to  elucidate  of  the  highest,  and  if  that  schedule  is  adhered  to  with  all  cus- 
a  failure  or  explain  a  success.  The  only  thing  to  do  is  to  try  tomers  without  any  concealment  whatever,  there  is  far  less 

it  yourself,  and  then  a  multitude  of  hidden  facts  and  data  come  chance  for  trouble  from  rate  regulation  than  if  “special”  con- 

to  light  tracts  with  large  consumers  are  carefully  guarded  secrets.  The 

-  very  fact  that  these  contracts  are  kept  guarded  causes  the  public 

Mr.  Rae  is  hardly  fair  to  the  larger  metropolitan  companies  to  infer  that  there  is  something  concealed  which  ought  not  to 


in  speaking  of  them  as  “purseproud,”  because  they  illustrated 
some  rather  showy  and  expensive  work.  Our  experience  with 
those  companies  is  that  they  look  after  the  dollar  pretty  keenly ; 
but  when  they  have  a  large  constituency  to  appeal  to  and  a  big 
area  to  work  in,  the  effort  must  be  relatively  broad  and  the  in¬ 
cidental  cost  spread  out  is  fractional  to  a  degree  per  customer 
won  or  lamp  connected — in  most  instances.  An  expense  that 
would  swamp  a  small  plant  can  be  readily  and  economically  in¬ 
curred  by  a  large  one  and  will  frequently  justify  itself.  Germans 
are  notoriously  close-fisted  and  watchful  of  expenses,  but  we 
have  lying  before  us  the  bulletin  of  the  Berlin  lighting  system, 
which  but  for  its  text  might  well  be  taken  for  that  of  New 
York  or  Buffalo,  and  which  shows  that  there  must  be  an  unsus¬ 
pected  effectiveness  in  the  pictorial  bulletin,  and  a  “get  there” 
charm  in  dainty  views  and  decorative  treatment  of  the  subject, 
.-^fter  all,  as  Mr.  Rae  intimates,  the  expenditure  must  justify 
itself,  and  is  only  to  be  gloried  in  if  it  turns  “prospects”  into 
good  customers  on  the  books. 


Published  Rates. 

Several  speakers  at  the  recent  National  Electric  Light  Con¬ 
vention  emphasized  strongly  the  importance  of  a  central  station 
company  having  a  published  schedule  of  rates  and  adhering 
strictly  to  this  schedule  with  all  customers.  We  believe  this  po¬ 
sition  to  be  eminently  sound,  and  that  such  a  condition  of  affairs 
will  be  ultimately  forced  on  all  central  station  companies  whether 
they  wish  it  or  not.  We  are  quite  aware  that  many  managers 
would  hold  up  their  hands  in  horror  at  the  idea  of  maintaining 
such  publicity  with  respect  to  all  of  their  rates  and  contracts. 
Before  such  a  desirable  state  of  affairs  can  be  brought  about 
generally,  a  good  many  changes  in  methods  of  doing  business 
will  have  to  be  made  by  the  majority  of  companies.  In  the  first 
place,  each  company  would  have  to  make  up  a  complete  rate 
schedule  covering  all  conditions  which  must  be  met  in  its  com¬ 
munity.  At  the  present  time  most  companies  have  certain  pub¬ 
lished  rates  for  residence  lighting  and  for  the  average  run  of 
small  customers.  When  it  comes  to  an  unusually  large  cus¬ 
tomer,  however,  special  rates  have  been  made  in  order  to  meet 
competition  and  drive  out  or  prevent  the  introduction  of  isolated 
plants  and  the  like.  These  special  rates  may  he,  and  usually  are, 
perfectly  fair  and  equitable,  and  the  companies  would  in  most 
cases  give  the  same  rates  to  any  other  customer  who  would  take 
an  equal  amount  of  electrical  energy  under  the  same  conditions. 
The  manager  is  averse,  however,  to  making  special  contracts 
public  because  he  fears  that  objections  would  be  raised  by  smaller 
customers  that  there  is  discrimination  in  favor  of  the  large  cus¬ 
tomers.  He  fears  that  he  will  have  difficulty  in  explaining  to 
the  small  customers  the  reasons  for  making  the  low  rate,  even 
though  he  is  perfectly  satisfied  in  his  own  mind  as  to  the  jus¬ 
tice  and  equity  of  the  rate.  That  the  country  is  fully  awake  at 
the  present  time  on  the  subject  of  discrimination  in  rates  by 
railroad  and  public  service  corporations,  there  is  no  doubt,  and 
some  electric  lighting  companies  are  beginning  to  feel  the  pressure. 

We  believe  the  solution  of  the  whole  matter  lies  in  publicity. 

If  a  company  has  a  complete  equitable  schedule  of  rates,  even 
though  the  lowest  rate  per  kw-hour  may  be  only  one-fifth  that 


be.  Some  will  say  a  merchant  would  not  be  willing  to  make 
public  all  the  prices  which  he  makes  and  receives.  The  case  of 
the  merchant  is  radically  different  in  that  he  is  not  a  public 
service  corporation,  and  that  competition  enters  into  his  business 
in  a  way  in  which  it  does  not  in  central  station  business.  As 
said  before,  while  we  believe  publicity  to  be  the  principal  means 
of  meeting  the  issue  of  rate  regulation  and  rate  agitation,  it 
will  doubtless  be  sometime  before  all  companies  can  arrive  at 
the  point  where  all  contracts  made  with  customers  are  opened 
to  public  inspection.  Some  companies  have  a  large  inheritance 
of  term  contracts  taken  at  irregular  rates  by  previous  owners 
or  managers,  which  must  be  carried  out,  and  few  have  such  com¬ 
plete  schedules  that  they  are  able  to  handle  every  class  of  busi¬ 
ness  which*  comes  along  without  such  special  figures.  Some 
companies  have  arrived  at  that  point,  and  we  thoroughly  believe 
it  is  the  direction  in  which  all  are  drifting.  / 


Central  Station  Business  Getting. 

Elsewhere  we  print  the  paper  by  Mr.  M.  S.  Seelman  to  which 
was  awarded,  upon  recommendation  of  a  committee  of  the  Na¬ 
tional  Electric  Light  Association,  the  first  prize  of  $500  in  a 
competition  instituted  by  the  Co-operative  Electrical  Develop¬ 
ment  Association  for  the  three  best  papers  on  the  subject,  “Or¬ 
ganization  and  Conduct  of  a  New  Business  Department  Suitable 
for  Central  Stations  in  Cities  of  50,000  Population  and  Under.” 
No  less  than  22  papers  were  submitted  in  the  competition ;  sec¬ 
ond  and  third  prizes  of  $300  and  $200,  respectively,  were  awarded 
by  the  committee,  and  four  other  papers  received  honorable  men¬ 
tion.  The  Co-operative  Association  deserves  the  warmest  thanks 
of  central  station  men  for  thus  placing  at  their  disposal  the  re¬ 
sults  of  careful  studies  by  qualified  experts,  of  the  business  side 
of  central  station  conduct,  which  subject  is  now  occupying  so 
largely  the  attention  of  the  up-to-date  managers  of  electric  light¬ 
ing  plants. 

The  paper  by  Mr.  Seelman  is  an  excellent  and  very  complete 
r&ume  of  the  best  and  latest  practice  in  central  station  business¬ 
getting  methods,  and  as  such  should  prove  of  great  value  not 
only  to  managers  who  wish  to  organize  a  “new  business”  depart¬ 
ment,  or  who  desire  to  keep  one  already  organized  abreast  with 
the  latest  thought,  but  also  to  central  station  managers  who  in 
themselves  are  the  entire  business-getting  department  of  their 
plants.  A  commendable  characteristic  of  the  paper  is  the  specific 
nature  of  much  of  its  information.  There  has  been  a  surfeit  of 
writing  on  this  subject  dealing  with  generalities,  and  it  is  high 
time  to  get  down  to  “business”  in  discussing  central  station  busi¬ 
ness  methods.  After  all,  the  conduct  of  the  business-getting  side 
of  a  central  station  is  a  relatively  simple  matter  when  compared 
with  that  of  other  industrial  organizations,  and  scarcely  war¬ 
rants  a  treatment  that  might  be  justified  in  considering,  for  ex¬ 
ample,  the  iron  and  steel  industry,  or  a  department  store.  There 
is  but  one  commodity  to  sell— electrical  energy — which  has  a 
very  limited  number  of  applications,  and  these  absolutely  definite 
in  character;  in  towns  and  smaller  cities  every  prospective  cus¬ 
tomer  can  be  listed  and  his  needs  with  respect  to  electrical  service 
very  exactly  determined ;  with  rare  exceptions  there  is  no  com¬ 
petition  from  rival  electrical  plants,  and  competition  from  other 
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illuminants  is  in  the  open  and  presents  a  minimum  of  complica¬ 
tions.  The  great  majority  of  central  stations  cannot  afford  a 
highly  organized  business-getting  department,  and  in  many  hun¬ 
dreds  of  plants  the  manager  with  only  such  assistance  as  routine 
employes  can  be  called  upon  to  give,  must  carry  on  personally 
the  work  of  extending  business. 


Business-getting  organization  is,  therefore,  in  the  case  of  the 
majority  of  American  central  stations  of  minor  or  no  importance 
as  compared  with  specific  methods  which  contain  promise  of  add¬ 
ing  another  customer  or  inducing  present  customers  to  increase 
their  consumption  of  current.  The  desideratum  is  thus,  so  far 
as  smaller  central  stations  are  concerned,  specific  information  as 
to  the  best  means  of  building  up  a  motor  load ;  of  promoting  the 
use  of  electric  signs,  fans,  flatirons,  etc. ;  of  meeting  the  compe¬ 
tition  of  gas  and  gasoline,  and  renewing  interest  in  electric  light¬ 
ing  through  the  introduction  of  new  types  of  electric  light 
sources.  The  paper  by  Mr.  Seelman  is  particularly  strong  in  its 
specific  information  and  suggestions,  and  will  be  found  for  this 
reason  of  value  by  the  managers  of  smaller  central  stations,  as 
well  as  by  those  who  are  on  the  staff  of  separate  business-getting 
organizations. 


The  Central  Station  and  Residence  Illumination. 

To  central  station  companies  desiring  to  increase  their  list  of 
satisfied  residence  customers  (and  what  company  is  not?)  we 
commend  the  practice  of  the  Cleveland  Electric  Illuminating 
Company  described  elsewhere  in  this  issue.  The  company  acts 
in  the  capacity  of  consulting  illuminating  engineer  for  its  present 
and  prospective  customers,  and  takes  something  more  than  a 
half-hearted  interest  in  the  wiring  and  electrical  equipment  of 
residences  and  apartment  houses.  That  it  is  to  the  central  sta¬ 
tion  company’s  interest  to  see  that  its  customers’  buildings  of 
all  kinds  are  wired  and  equipped  in  such  a  way  that  good  illum¬ 
ination  is  secured  at  minimum  cost,  should  be  evident  to  all  but 
the  most  narrow-minded.  While  some  companies  stand  ready 
to  tell  customers  what  they  should  have,  if  asked,  there  are  few, 
if  any,  that  go  as  far  as  to  keep  the  customer  from  making  mis¬ 
takes  if  it  is  possible  to  do  so,  and  to  provide  really  sound  ex¬ 
pert  advice.  It  is  all  very  well  to  say  that  attempts  by  a  com¬ 
pany  to  give  free  advice  may  be  looked  upon  with  suspicion,  but 
it  does  not  work  out  that  way  unless  the  company’s  dealings  with 
the  public  have  been  such  as  to  justify  suspicion.  It  has  been 
demonstrated  time  and  again  that  expert  advice  from  the  company 
is  appreciated  and  will  come  to  be  expected  if  the  public,  archi¬ 
tects,  contractors  and  builders  are  educated  that  way.  The  situa¬ 
tion  is  much  simpler  when  the  company  does  not  do  wiring  con¬ 
tracting,  than  where  the  company  is  in  competition  with  other 
wiring  contractors  in  a  town.  With  wiring  contractors  bidding 
against  the  company  there  is  a  temptation  for  them  to  offer  the 
customer  a  cheaper  job  by  changing  the  company’s  specifications, 
and  the  customer  takes  the  cheaper  job.  There  is  also  a  prob¬ 
ability  that  the  contractors  will  get  some  jobs  about  which  the 
company  will  not  be  consulted  at  all.  Probably  the  best  way 
out  of  the  difficulty  is  for  the  company  to  stand  ready  to  do 
wiring  in  case  the  work  being  done  by  contractors  is  not  right  in 
quality  or  price,  but  to  take  no  active  part  in  wiring  contracting 
and  bidding.  This  is  the  course  pursued  by  many  stations. 


The  Preservation  of  Niagara. 

Congress  has  taken  action  with  respect  to  the  so-called  pres¬ 
ervation  of  Niagara,  although  whether  anything  will  really  come 
of  these  preliminaries  remains  to  be  seen.  We  have  already  ex¬ 


pressed  ourselves  on  the  subject,  and  see  no  reason  to  change 
our  point  of  view.  We  are  not  without  sympathy  for  the  sen¬ 
timental  aspect  of  the  matter.  Could  the  great  cataract  be  given 
back  to  Nature  and  remain  the  mighty  spectacle  that  it  was  when 
the  eyes  of  the  first  explorers  rested  upon  its  rainbows,  we 
should  confess  to  a  feeling  of  righteous  pleasure.  But  what  is 
it  that  it  is  proposed  to  preserve  for  future  generations  ?  A  cata¬ 
ract  fronted  by  railway  bridges  and  fringed  by  factories  and  even 
more  garish  hotels — a  country  denuded  of  the  primeval  forest 
that  was  once  its  glory  and  garnished  with  pole  lines.  As  time 
goes  on  there  will  be  more  railways  and  more  factories  and 
more  hotels,  with  less  and  less  water,  as  the  country  about 
the  Great  Lakes  is  stripped  of  its  forests.  We  freely  grant 
that  American  industries  have  been  developed  on  the  principle 
of  “posterity  be  damned,”  but  we  fail  to  see  how  posterity  will 
profit  much  by  restrictions  placed  at  this  late  day  merely  upon 
the  one  function  of  Niagara  that  promises  the  greatest  ultimate 
value  to  humanity. 


Forming  as  it  does  a  not  inconsiderable  fraction  of  the  total 
water  power  of  the  continent  and  a  large  fraction  of  that  which 
lies  within  habitable  regions,  the  suppression  of  further  work 
at  Niagara  means,  practically,  the  condemnation  of  a  gigantic 
industrial  region  to  a  high-priced  power  for  vaguely  sentimental 
reasons  that  can  ill  bear  analysis.  The  acquisition  of  power 
rights  without  adequate  recompense  to  the  State  or  Nation  is 
quite  another  question.  If  work  were  merely  held  up  until 
public  rights  were  protected  and  suitable  recompense  for  priv¬ 
ileges  secured,  we  should  have  no  objections  to  offer,  but  this 
does  not  seern  to  be  the  object  of  the  present  movement.  If 
every  man  who  has  helped  in  ruthless  deforestation,  robbed  fu¬ 
ture  generations  of  their  birthright  of  coal,  defaced  the  land¬ 
scape  with  signs  and  offensive  buildings,  or  secured  valuable 
franchises  without  paying  the  public,  would  hold  his  peace  in 
the  Niagara  case,  the  agitation  would  subside. 


The  one  good  feature  of  governmental  interference  at  Niagara 
is  that  it  may  result  in  conserving  a  tremendous  block  of  power 
until  such  time  as  it  may  be  utilized  to  greater  public  benefit 
than  is  likely  at  present.  One  cannot  go  on  indefinitely  mining 
coal  at  the  rate  of  three  hundred  million  tons  a  year  without 
making  serious  inroads  upon  the  total  supply  and  rapidly  ex¬ 
hausting  the  supply  which  can  be  made  available  at  moderate 
expense.  The  price  of  coal  is  upon  an  up  grade  even  now, 
and  will  steadily  rise  higher  and  higher  as  time  goes  on,  for 
the  natural  increase  in  demand  more  than  compensates  for  any 
improvement  in  economy  of  utilization.  It  will  come  to  pass, 
therefore,  that  there  will  be  a  time  when  water  power  will  be 
bitterly  needed  to  set  free  fuel  for  heating  purposes  and  to  aid, 
not  in  the  growth,  but  in  the  maintenance  of  industry.  At  that 
time  the  possession  of  an  immense  unutilized  power  in  Niagara 
will  enable  it  to  be  developed  in  the  way  best  suited  to  meet 
existing  needs  and  to  far  greater  general  advantage  than  if 
frittered  away  piecemeal  in  disconnected  private  enterprises. 
From  this  standpoint  we  approve  of  the  reservation  of  the  re¬ 
maining  power  as  a  temporary  expedient.  But  a  protest  against 
further  utilization  based  on  alleged  aesthetic  grounds  strikes  us 
in  the  present  state  of  the  surroundings,  as  somewhat  hypo¬ 
critical — a  sort  of  sham  sentiment  that  has  waked  up  a  quarter 
century  too  late  to  scold  at  conditions  through  which  it  has  been 
placidly  sleeping.  There  are  plenty  of  sins  against  aesthetics 
far  more  flagrant  than  setting  Niagara  at  useful  work.  But  per¬ 
haps  in  the  way  we  have  just  intimated,  misplaced  agitation  may 
do  unwitting  ultimate  good. 
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Annual  Convention  of  the  National-Interstate 
Telephone  Association. 

The  annual  convention  of  the  National-Interstate  Telephone 
Association  was  held  in  the  Auditorium  .Hotel,  Chicago,  June  ?6, 
27  and  28.  The  convention  was  opened  by  Corporation  Counsel 
J'imcs  Hamiltoa  Lewis,  who  welcomed  the  convention  on  behalf 
of  Mayor  Dunne.  In  his  address  the  evil  results  of  monopolies 
were  dwelt  upon  by  Mr.  Lewis.  The  city  of  Chicago,  he  said, 
was  getting  away  from  monopolistic  tendencies  and  she  would 
be  glad  to  welcome  competition  in  the  telephone  field. 

Mr.  IZ.  H.  Moulton,  of  Minneapolis,  in  his  response,  said  that 
the  members  of  the  convention  came  to  Chicago  as  friends  and 
allies,  but  that  it  was  a  source  of  deep  regret  that  they  could  not 
bring  their  telephone  lines  beyond  the  boundaries  of  the  city. 
He  said  that  if  a  telephone  monopoly  should  exist  in  Chicago  it 
should  be  that  of  the  independent  companies,  since  there  were 
about  1,200,000  independent  telephone  subscribers  in  the  territory 
adjacent  to  Chicago,  and  about  5,000  men  in  Chicago  were  en¬ 
gaged  in  the  manufacture  of  independent  apparatus. 

Mr.  James  B.  Hoge,  president  of  the  association,  in  the  annual 
address  which  followed,  reviewed  the  progress  of  the  independent 
telephone  movement  during  the  previous  year  and  for  several 
years  past.  The  executive  committee,  he  said,  had  instructed  him 
to  open  a  permanent  secretary’s  office  in  Cleveland.  From  this 
office  there  had  been  issued  during  the  past  year  a  monthly  bul¬ 
letin  containing  items  of  interest  to  independent  telephone  oper¬ 
ators.  Referring  to  the  general  progress  of  the  independent  move¬ 
ment,  he  said  that  the  past  two  years  had  been  red  letter  years. 
The  Ohio  plan  of  organization  which  was  adopted  at  the  con¬ 
vention  in  St.  Louis  two  years  ago  had  since  been  adopted  by 
twenty-two  States.  Independent  telephone  securities  were  now 
regarded  in  a  much  different  light  from  what  they  were  two  years 
ago.  No  business  had  shown  itself  safer  and  freer  from  loss 
than  the  independent  telephone  business,  and  confidence  had  been 
inspired  regarding  its  securities.  He  closed  with  a  few  words 
of  appreciation  for  the  honor  conferred  upon  him  by  the  asso¬ 
ciation  in  selecting  him  to  his  present  office. 

The  appointment  of  several  committees  was  then  taken  up, 
the  committees  being  those  on  the  question  box,  the  committee 
of  ways  and  means,  on  nominations,  on  credentials,  on  entertain¬ 
ment  and  on  operating  rules  and  regulations. 

An  outline  of  the  work  done  in  the  office  of  the  secretary  of 
the  association  at  Cleveland  was  given  by  assistant  secretary 
John  A.  Harney.  A  supply  department  which  was  started  pri¬ 
marily  to  encourage  the  use  of  the  shield,  the  adopted  emblem  of 
the  association,  had  sent  out  a  large  quantity  of  shields  of  vari¬ 
ous  kinds  and  also  printed  forms  and  stationery.  In  the  map 
department,  maps  showing  the  indel)endent  lines  in  the  several 
States  are  being  prepared.  A  very  complete  card  system  of  keep¬ 
ing  data  on  all  the  independent  systems  has  also  been  developed. 
After  the  reading  of  the  report  of  the  assistant  secretary,  the 
convention  adjourned  until  10  o’clock  Wednesday  .morning. 

Wednesday  morning  the  convention  took  up  the  roll  call  of 
States  at  which  each  State  was  called  upon-  to  present  a  report 
on  the  progress  of  independent  telephony  in  the  State  and  any 
other  matters  of  special  interest  in  connection  with  the  subject. 
Reports  were  heard  from  Arkansas,  California,  Indiana,  Iowa, 
Kansas,  Kentucky,  Michigan,  Missouri,  Nebraska,  Illinois,  Canada, 
Ohio,  Oregon,  Washington  and  Pennsylvania. 

Mr.  Theodore  Gary,  of  Macon,  Mo.,  in  behalf  of  the  executive 
committee,  reported  in  favor  of  a  rule  creating  a  manufacturers’ 
section  of  the  association,  this  arrangement  to  be  dependent  upon 
the  section  raising  $10,000  in  support  of  the  association  in  one 
year,  and  to  be  put  in  force  for  one  year  only  as  a  matter  of  trial. 
The  manufacturers’  section  would  be  entitled  to  one  representa¬ 
tive  on  the  executive  committee  and  25  representatives  on  the 
floor  of  the  convention.  This  matter  was  laid  on  the  table  until 
the  following  day  and  no  action  was  taken,  as  the  manufacturers 
were  otherwise  provided  for  by  changes  in  the  constitution.  The 
entertainment  committee  reported  that  a  banquet  had  been  ar¬ 
ranged  for  at  the  White  City  that  evening.  It  had  been  decided 
to  let  each  delegate  purchase  his  banquet  ticket  rather  than  to 
take  the  funds  out  of  the  association  treasury. 

Wednesday  afternoon  the  roll  call  of  States  was  continued  and 


reports  were  heard  from  Vermont,  West  Virginia,  Texas  and 
Wisconsin.  President  Folwell,  of  the  Keystone  Telephone  Com¬ 
pany,  of  Philadelphia,  made  a  brief  address  on  the  progress  of 
independent  telephone  franchises  in  the  Blast. 

Mr.  Ivy  L.  Lee,  of  New  York  City,  presented  a  paper  on  “Tele¬ 
phone  Publicity,  Appealing  to  Public  Opinion,’’  in  which  he 
showed  that  publicity  is  the  road  to  public  favor. 

The  convention  passed  a  resolution  to  the  effect  that  if  it  were 
not  for  the  independent  telephone  movement  there  would  prob¬ 
ably  not  be  to-day  over  1,000,000  telephones  in  use,  whereas  there 
are  now  over  5,000,000,  and  that  therefore  public  sympathy  should 
be  with  the  efforts  of  independent  companies  to  get  into  the  great 
cities  of  the  country,  especially  New  York  and  Chicago. 

Mr.  Theodore  Gary  introduced  a  resolution  against  the  pur¬ 
chase  of  apparatus  made  by  the  Kellogg  Switchboard  &  Supply 
Company  by  independent  telephone  companies,  on  the  ground 
that  the  Kellogg  Company  is  now  controlled  by  Bell  men.  This 
stirred  up  a  long  and  heated  discussion.  All  the  speakers  agreed 
that  they  did  not  wish  to  pay  money  to  Bell  interests,  but  some 
of  them  maintained  that,  having  already  equipped  their  exchanges 
with  Kellogg  apparatus,  it  was  absolutely  necessary  for  them  to 
purchase  it  for  extensions,  even  though  they  might  not  wish  to 
do  so.  The  resolution  was  finally  amended  to  condemn  only 
those  companies  buying  Kellogg  apparatus  for  new  equipment 
or  where  it  was  not  absolutely  necessary  for  extensions  of  ex¬ 
isting  plants. 

Thursday  morning  the  committee  on  standard  operating  rules 
and  regulations  reported  that  it  would  soon  have  its  recom¬ 
mendations  in  pamphlet  form  ready  for  mailing  to  the  members 
of  the  association,  but  that  it  was  not  quite  ready  to  present  a 
full  report  at  this  convention.  It  therefore  recommended  that 
the  committee  be  continued,  which  was  done. 

Mr.  Charles  S.  Norton,  of  Indianapolis,  read  a  paper  on  “Offi¬ 
cial  Organs,  National  and  State,’’  in  which  he  advocated  the 
establishment  of  an  official  organ  for  the  association  as  had  been 
done  in  the  case  of  the  Indiana  State  association.  This  paper 
was  referred  to  the  executive  committee  with  power  to  act. 

Mr.  L.  G.  Parker,  of  Louisville,  Ky.,  read  a  paper  on  Southern 
toll  line  and  exchange  development. 

The  committee  on  amendments  to  the  constitution  and  by-laws, 
through  its  chairman,  J.  B.  Ware,  of  Grand  Rapids,  Mich.,  re¬ 
ported  extensive  changes,  the  most  important  of  which  as  adopted 
were  as  follows :  The  name  of  the  association  is  changed  to  In¬ 
ternational  Independent  Telephone  Association  of  America,  in 
order  to  provide  for  membership  from  Canada.  The  time  of  the 
annual  meeting  is  set  between  May  i  and  July  i,  the  exact  place 
and  date  to  be  decided  by  the  executive  committee.  The  active 
membership  is  not  vested  in  individual  companies,  but  in  State 
and  provincial  organizations,  these  organizations  being  entitled  to 
a  representation  of  one  delegate  for  each  ten  thousand  units, 
delegates  to  be  elected  according  to  the  rules  of  the  various  local 
organizations  sending  them.  Associate  members  having  no  vote 
will  consist  of  independent  telephone  manufacturers,  supply 
dealers  and  publishers.  For  these  the  dues  will  be  $25  per  year. 
The  constitution  as  revised  was  ordered  printed. 

The  committee  on  standardization  of  equipment  presented  a 
written  report  signed  by  Samuel  G.  McMeen,  chairman,  Chicago, 
Ill.  The  report  advocated  the  establishment  of  a  permanent 
bureau  for  the  purpose  of  standardization.  The  committee  did 
not  consider  it  to  be  either  practicable  or  desirable  at  the  present 
time  to  adopt  uniform  equipment.  It  is  feasible  and  desirable, 
however,  to  adopt  uniformity  as  to  many  parts  going  into  tele¬ 
phone  construction.  Uniformity  of  specifications  would  also  be 
desirable  as  regards  many  details.  A  unit  of  carrying  value  for 
different  kinds  of  telephone  circuits  should  be  established.  The 
report,  therefore,  advocated  that  in  order  that  no  misunderstand¬ 
ing  as  to  the  aims  of  the  committee  might  exist  that  the  name  for 
this  permanent  bureau  or  committee  should  be  “Committee  on 
Physical  Standards,’’  and  that  such  committee  should  be  ap¬ 
pointed  immediately  after  the  convention.  The  report  was 
adopted,  and  the  executive  committee  was  instructed  to  act  upon 
it  and  enter  into  necessary  contracts  to  carry  it  out. 

The  committee  on  standard  forms  of  accounting  announced  that 
its  report  and  recommendations  would  be  distributed  in  printed 
form. 
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Thursday  afternoon  the  chair  called  for  the  following  papers, 
the  authors  of  which  were  not  present.  These  papers  were,  there¬ 
fore  not  read,  but  were  ordered  printed:  “Independent  Adver¬ 
tising — Getting  Results,”  W.  B.  Woodbury,  Detroit,  Mich. ;  “Tel¬ 
ephone  Revenues,”  W.  B.  Hemphill,  Topeka,  Kan. ;  “Suggestions 
on  How  to  Finance  Small  Telephone  Properties,”  Theodore  Gary, 
Macon,  Mo.;  “Farewell  Address,”  Dwight  E.  Sapp,  Mt.  Vernon, 
Ohio. 

The  following  officers  were  elected  upon  nomination  by  the 
nominating  committee:  James  B.  Hoge,  president,  Cleveland,  O. ; 
Theodore  Gary,  first  vice-president,  Macon,  Mo. ;  Charles  E. 
Sumner,  second  vice-president,  Portland,  Ore.;  Charles  C.  Deer- 
ing,  secretary,  Boone,  Iowa;  James  G.  Splane,  treasurer,  Pitts¬ 
burg,  Pa. 

Resolutions  were  passed  endorsing  the  efforts  of  independent 
telephone  companies  to  get  into  the  cities  of  Evansville,  Ind., 
and  Milwaukee,  Wis.  It  was  voted  to  publish  the  official  pro¬ 
ceedings  of  this  convention.  The  executive  committee  was  or¬ 
dered  to  investigate  conditions  in  Chicago  with  a  view  to  secur¬ 
ing  an  entrance  for  an  independent  telephone  company  which 
would  connect  with  outside  independent  companies.  A  number 
of  question  box  questions  were  taken  up  and  discussed  and  the 
meeting  adjourned. 


Midsummer  Meeting  of  the  American  Asso¬ 
ciation  for  the  Advancement  of  Science. 

The  midsummer  meeting  of  the  American  Association  for  the 
Advancement  of  Science  convened  in  Ithaca,  N.  Y.,  on  Friday, 
June  29.  The  opening  exercises  were  of  a  general  nature.  Presi¬ 
dent  Schurman,  on  behalf  of  Cornell  University,  in  welcoming 
the  association,  called  attention  to  the  fact  that  the  highest  work 
of  scientists  is  not  in  promoting  material  comfort,  but  in  revo¬ 
lutionizing  the  civilization  of  the  world  by  introducing  new  modes 
of  thought  and  new  standards  of  living.  Formerly  civilization 
was  moulded  by  tradition,  but  now  it  rests  on  fact,  theory  and 
hypothesis. 

Mayor  Bradford  Almy,  of  the  city  of  Ithaca,  welcomed  the 
association  and  expressed  gratitude  for  the  self-sacrificing  labors 
of  scientists.  He  called  attention  to  the  former  warlike  spirit 
between  science  and  religion,  which  undoubtedly  hindered  the 
progress  of  both.  These  times  have,  fortunately,  passed,  and 
science  may  now  be  said  to  be  more  than  the  handmaid  of 
religion. 

Profesor  Wm.  H.  Welch,  of  Johns  Hopkins  University,  presi¬ 
dent  of  the  A.  A.  A.  S.,  was  the  next  speaker.  He  explained 
that  the  present  meeting  at  Ithaca  is  the  renewal  of  the  old 
custom  of  holding  midsummer  meetings.  The  experiment  of 
renewing  the  midsummer  meetings  does  not  mean  detriment, 
however,  to  the  winter  meeting,  which  will  be  held  in  Convoca¬ 
tion  week.  The  winter  meetings  are  naturally  devoted  to  spe¬ 
cialization,  and  the  popular  work  of  the  association  suffered 
somewhat  by  the  abandonment  of  the  midsummer  meeting.  It 
is  hoped  that  this  loss  will  now  be  remedied.  He  expressed  his 
gratitude  for  the  fact  that  his  election  as  president  was  a  recog¬ 
nition  that  medical  science  is  an  integral  part  of  general  science. 
Pathology  is  understood  to  be  a  science  as  well  as  are  anatomy 
and  physiology.  This  subject  is  of  great  biological  importance. 
Scientific  method  is  used  in  medicine  as  in  other  departments  of 
science.  The  illustration  of  this  fact  is  shown  in  the  present 
centralization  of  population  in  large  cities,  which  is  possible 
only  through  the  ability  to  control  the  spread  of  disease  which 
has  come  through  the  present  knowledge  of  parasites.  This 
shows  the  close  relation  in  which  medical  science  stands  to  the 
welfare  of  humanity. 

After  the  opening  exercises  the  various  sections  of  the  asso¬ 
ciation  adjourned  to  the  several  meeting  places  where  they  were 
promptly  organized. 

WAVE  FORM  APPARATUS. 

In  a  paper  relating  to  alternating-current  wave  form  apparatus. 
Prof.  B.  B.  Brackett  described  a  convenient  device  for  setting 
an  armature  accurately  for  the  separate  readings  in  the  ballistic 
method  of  tracing  the  e.m.f.  wave  of  an  alternator.  Two  sim¬ 


ilar  clamp  brakes  with  long  arms  are  placed  on  the  pulley  side 
by  side.  With  the  arms  held  rigidly,  the  desired  readings  for 
one  observation  are  made.  Then  brake  No.  i  is  undamped  at 
the  pulley,  the  end  of  its  arm  released  and  rotated  up  a  short 
distance  to  a  fixed  stop.  Brake  No.  i  is  now  clamped  to  the 
pulley,  brake  No.  2  is  undamped,  the  end  of  No.  i  turned  down 
to  its  original  position  and  No.  2  is  clamped  again.  Thus  the 
armature  has  been  rotated  through  a  small  angle  that  may  be 
computed  with  great  accuracy  from  the  length  of  the  arms  and 
the  distance  through  which  the  end  of  the  arm  of  No.  i  is  moved. 
The  same  method  may  be  used  wherever  small  accurate  rota¬ 
tions  of  any  shaft  are  desired  and  the  same  apparatus  may  be 
used  on  dynamos,  engines  and  other  forms  of  machinery. 

Prof.  Brackett  also  described  a  convenient  form  of  resistance 
unit  for  testing  purposes.  Twelve  incandescent  lamps  are  ar¬ 
ranged  in  a  partially  open  box,  28  in.  long  and  10  in.  square. 
The  boxes  are  open  enough  to  give  perfect  ventilation.  On  one 
side  are  placed  switches  for  cutting  in  or  out  the  lamps  of  that 
particular  box,  and  for  changing  the  grouping  of  the  lamps  into 
parallel,  series  or  combination  arrangements.  As  many  of  these 
units  as  desired  may  be  placed  one  on  the  other  in  tiers  and  as 
many  tiers  as  are  needed  may  be  placed  side  by  side,  to  form  a 
lamp  bank  of  any  capacity.  Each  unit  is  constructed  to  permit 
convenient  interconnection  with  the  adjacent  ones.  Thus  the 
large  bank  may  be  separated  into  smaller  ones  whenever  desired 
and  reassembled  with  the  least  possible  loss  of  time  and  effort, 
for  special  tests  on  large  machines. 

PRESERVATION  OF  CONDENSER  TUBES. 

Mr.  W.  W.  Churchill  presented  a  paper  entitled  “The  Preser¬ 
vation  of  Surface  Condenser  Tubes  in  Plants  Using  Salt  or  Con¬ 
taminated  Water  Circulation,”  which  described  the  method  used 
in  the  Long  Island  Oty  power  house  of  the  Pennsylvania  Rail¬ 
road  Company.  Observations  had  shown  that  at  times  the  e.m.f. 
of  the  rails  in  the  freight  yard  of  the  Long  Island  Railroad 
was  9  volts  above  the  potential  of  the  river,  and  that  the  current 
due  to  this  voltage  caused  the  destruction  of  water  pipes  in 
the  yard.  Since  the  tubes  of  the  condensers  were  to  be  made 
of  60  per  cent  copper  and  40  per  cent  brass,  it  was  feared  that 
the  above  potential  combined  with  the  galvanic  e.m.f.  of  .4  volt 
would  destroy  the  tubes  very  rapidly.  In  order  to  prevent  all 
electrolytic  action  the  joints  in  the  piping  were  insulated  from 
ground  connections  and  the  large  water  connections  were  lined 
with  glass  melted  into  the  surface.  A  motor-generator  of  the 
form  used  for  electroplating  was  installed  to  provide  current  to 
neutralize  any  stray  currents  which  might  pass  through  the  in¬ 
sulated  joints  in  the  supports  and  connections,  and  to  prevent’ 
the  galvanic  action.  The  operation  of  the  apparatus  has  ex¬ 
tended  over  a  period  of  fourteen  months,  and  with  the  excep¬ 
tion  of  the  pitting  of  about  ten  tubes,  the  results  have  been 
absolutely  satisfactory. 

« 

GRAPHICAL  REPRESENTATION  OF  NON-SINUSOIDAL  ALTERNATING 
CURRENTS. 

A  paper  by  Professor  Frederick  Bedell  showed  that  for  the 
exact  representation  of  several  superposed  currents  it  is  some¬ 
times  necessary  to  resort  to  the  third  or  even  the  fourth  dimen¬ 
sion.  Thus  in  an  inductive  circuit  without  iron  the  current  lags 
90“  behind  an  impressed  sinusoidal  e.m.f.  and  is  itself  sinusoidal. 
In  the  graphical  representation,  the  current  is  indicated  by  a 
line  at  right  angles  to  the  line  which  shows  the  e.m.f.,  these  two 
lines  determining  a  plane.  Iron  causes  a  hysteresis  loss  and 
harmonics.  The  hysteresis  loss  introduces  a  power  component 
of  current  of  fundamental  frequency,  so  that  the  total  funda¬ 
mental  component  of  the  current  is  advanced  in  phase,  remain¬ 
ing  in  the  plane  of  fundamental  frequency.  The  harmonics  are 
wattless,  and  hence  are  in  quadrature  to  the  e.m.f.  It  can  be 
shown  that  graphically  they  are  also  in  quadrature  to  the  fun¬ 
damental  component  of  current,  and  accordingly  must  be  repre¬ 
sented  by  a  line  at  right  angles  to  the  place  of  fundamental 
frequency. 

ELECTROLYTE  IN  A  SILVER  COULOMETER. 

A  paper  by  Messrs.  W.  D.  Henderson,  H.  H.  Willard  and 
Professor  H.  S.  Carhart,  on  the  percolate  of  silver  as  the  elec¬ 
trolyte  in  a  silver  coulometer  is  of  particular  interest  at  the 
present  time,  in  view  of  the  reaffirmation  of  the  definition  of 
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the  international  ampere  in  terms  of  the  deposit  of  silver  by  ■ 
electrolysis.  A  research  was  undertaken  with  the  object  of 
finding  an  electrolyte  if  possible  that  will  be  free  from  the  diffi¬ 
culties  presented  by  silver  nitrate.  These  are  the  looseness  of 
the  deposited  crystals,  leading  to  loss  in  washing,  and  the  forma¬ 
tion  of  a  heavy  anodic  liquid,  which  must  be  kept  away  from 
the  cathode  as  completely  as  possible.  A  method  has  been  de¬ 
vised  for  preparing  the  percolate  of  silver  in  a  pure  state.  En¬ 
couraging  results  have  been  obtained  from  a  fairly  large  number 
of  trials  to  determine  its  behavior  in  comparison  with  silver 
nitrate  in  electrolysis,  but  a  large  amount  of  patient  work  must 
yet  be  completed  before  one  will  be  justified  in  drawing  any  de¬ 
cided  conclusions. 

ELECTROLYTIC  THERMO-ELECTROMOTIVE  FORCE. 

Professor  Henry  S.  Carhart  described  a  lecture  experiment 
for  showing  the  existence  and  value  of  electrolytic  thermo-elec¬ 
tromotive  force.  In  the  Helmholtz  equatiem  for  the  e.m.f.  of  a 
voltaic  cell, 

H  dE 
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the  second  term  is  dependent  on  the  temperature  coefficient  of 
the  cell,  and  this  coefficient  is  admittedly  due  to  the  thermo¬ 
electromotive  forces  at  the  several'  junctions  of  the  dissimilar 
substances  in  the  cell.  Whenever,  therefore,  the  conditions  are 
such  that  the  heat  of  reaction  is  negligible,  the  first  term,  H/Q, 
becomes  zero  and  only  the  second  term  remains.  Such  are  ap¬ 
proximately  at  least  the  conditions  in  a  Helmholtz  concentra¬ 
tion  cell.  The  e.m.f.  of  such  a  cell  is  thermo-electric  in  origin 
and  should  be  represented  by  the  second  term  of  the  Helmholtz 
equation.  In  the  lecture  experiment  two  fine  iron  wires,  are 
soldered  to  the  ends  of  a  piece  of  “constantan”  wire  as  a  ther¬ 
mal  couple.  The  junctions  are  placed  in  thin  glass  tubes  and  a 
little  mercury  is  poured  in  to  conduct  heat.  A  helix  of  fine 
copper  wire  is  wound  closely  around  the  end  of  each  tube  out¬ 
side  the  junction  of  the  iron  and  constantan.  The  tubes  with 
their  thermal  junctions  are  then  immersed  in  a  concentrated 
solution  of  copper  sulphate,  and  current  is  passed  through  by 
means  of  the  copper  wires.  A  sufficiently  sensitive  galvanometer 
shows  that  a  difference  of  temperature  is  soon  established  be¬ 
tween  the  copper  electrodes,  the  anode,  where  the  current  en¬ 
counters  an  opposing  e.m.f.,  being  the  warmer.  Heat  is  gen¬ 
erated  at  the  anode  and  absorbed  at  the  cathode  by  the  thermo¬ 
electromotive  force. 


Business  Getting  in  English  Municipal  Plants. 

.^t  the  eleventh  annual  convention  of  the  Incorporated  Mu¬ 
nicipal  Electrical  Association  of  Great  Britain,  two  out  of  some 
half  dozen  papers  read  were  on  the  commercial  development  of 
electrical  undertakings.  This  fact  is  remarkable  in  view  of  the 
fact  that  in  this  country  practically  all  the  pushing  for  new  busi¬ 
ness  is  being  done  by  progressive  private  companies,  municipal 
plants  almost  without  exception  being  operated  on  the  principle 
of  taking  what  business  comes  without  making  any  efforts  to 
secure  more.  One  of  the  papers  read  at  the  convention  was  by 
Mr.  S.  E.  Fedden,  which  was  entitled  “Demand  for  Electrical 
Energy ;  Its  Cultivation  and  Development  Under  Competitive 
Conditions.”  The  title  indicates  the  interesting  fact  brought  out 
later  in  the  paper  that  the  writer,  as  a  representative  of  a  British 
municipal  plant,  considers  his  plant  as  an  active  competitor  for 
business  with  gas  and  other  companies  in  the  same  district.  So 
far  the  author  believes  very  little  has  been  done  to  advance  the 
sale  of  electricity  in  hk  country  by  those  advertising  methods 
with  which  all  are  familiar  in  connection  with  most  commodities. 
He  does  not  consider  that  any  engineer  need  think  it  beneath  his 
dignity  to  use  ordinary  business  methods  to  make  known  the 
advantages  of  his  commodity.  He  does  not  have  to  induce  the 
public  to  take  something  of  doubtful  value  by  misrepresenting 
its  qualities,  but  rather  to  make  people  familiar  with  the  scope 
and  progress  of  electrical  work,  so  that  advertising  is  but  a  form 
of  education. 

The  methods  he  outlines  for  building  up  business  are  not  dif¬ 
ferent  from  those  which  are  becoming  generally  known  in  this 


country.  He  takes  up  the  questions  of  printed  circular  matter, 
canvassing,  local  exhibitions,  lectures  with  demonstrating  tables, 
use  of  the  press  and  the  carrying  on  of  a  contracting  and  supply 
business  by  the  electrical  department  of  the  municipality.  He 
finally  takes  up  at  length  and  advocates  the  furnishing  of  free 
lamp  renewals  to  customers  as  a  means  of  keeping  up  the  effi¬ 
ciency  of  lamps  and  giving  electric  light  a  good  name  in  the 
community  by  keeping  blackened  lamps  off  the  circuit.  He  also 
gives  some  estimates  on  the  annual  cost  of  maintaining  prepay¬ 
ment  meters,  as  compared  to  ordinary  meters,  from  which  he 
draws  the  conclusion  that  the  cost  per  prepayment  meter  is  con¬ 
siderably  more  than  double  the  expense  necessary  with  ordinary 
watt-hour  meters. 

Another  paper  by  Mr.  II.  Collings  B'ishop  takes  up  the  same 
subject,  and  deals  also  with  advertising,  canvassing  and  ex¬ 
hibitions.  He  urges  that  inspection  of  the  work  of  contractors 
be  carefully  carried  out  in  order  that  defective  or  inadequate 
wiring  may  be  prevented.  He  advocates  the  maintenance  of  a 
good  showroom,  such  being  permissible  under  the  powers  of 
municipal  electrical  undertakings  in  Great  Britain.  It  is  evi¬ 
dent  that  British  municipal  plants  are  operated  much  more  nearly 
on  the  same  basis  as  private  plants  than  is  true  with  municipal 
plants  in  this  country. 


National  Electric  Trades  Association. 

The  seventh  annual  meeting  of  the  National  Electrical  Trades 
Association  was  held  June  14  at  the  Hotel  Imperial,  New  York 
City,  representatives  being  present  from  affiliated  local  associa¬ 
tions  throughout  the  country.  A  number  of  members  of  the 
New  York  Society  were  also  in  attendance.  ' 

At  the  business  session  lasting  the  whole  afternoon  important 
matters  came  up  for’  consideration  and  reports  were  rendered 
by  the  delegates  from  the  local  associations  showing  them  to  be 
in  a  flourishing  condition  and  becoming  more  and  more  potent 
in  assisting  the  members  to  run  down  bad  debtors.  The  General 
Secretary’s  report  was  particularly  replete  with  instances  of  the 
great  good  being  accomplished  by  the  affiliated  bodies. 

Mr.  C.  C.  Sibley,  of  the  firm  of  Sibley  &  Pitman,  New  York 
City,  was  elected  president  for  the  ensuing  year,  Mr.  Geo.  A. 
Cragin,  of  the  American  Steel  &  Wire  Company,  Worcester, 
Mass.,  was  made  vice-president,  and  Attorney  Frederic  P.  Vose, 
local  secretary  of  the  Chicago  Association,  was  reappointed  gen¬ 
eral  secretary.  Chicago  was  selected  as  next  year’s  meeting 
place. 

Immediately  after  the  adjournment  of  the  meeting,  the  party 
was  •  transported  in  a  gigantic  sight-seeing  automobile  to  Coney 
Island,  where  dinner  was  served,  and  the  mysteries  of  Luna 
Park  and  Dreamland  were  explored. 


CURRENT  NEWS  AND  NOTES. 

LIGHTNING  IN  A  MINE. — During  a  storm  at  Centralia, 
Pa.,  on  July  i.  lightning  struck  a  rail  at  the  top  of  the  Lehigh 
Valley  Company’s  Mead  Valley  colliery  slope,  and  traveling  a 
mile  under  ground,  exploded  dynamite  which  blew  James  Mulav- 
key,  a  miner,  to  pieces,  injured  two  other  workmen  and  killed 
two  mules. 


THE  TELHARMONIUM ,  described  a  month  or  two  ago  in 
these  pages,  is  the  subject  of  an  interesting  article  in  the  July 
McClure's  Magazine,  by  Mr.  R.  S.  Baker.  It  is  worthy  of  note 
that  Dr.  Thaddeus  Cahill,  in  his  latest  discussion  of  his  beautiful 
invention,  has  now  dubbed  it  the  “dynamophone,”  as  an  alterna¬ 
tive  name.  A  new  illustration  is  that  of  the  inductors — in  this 
case  the  eight  notes  corresponding  to  those  on  the  piano — shown 
all  mounted  on  the  one  shaft,  with  their  respective  number  of 
teeth.  There  are  several  other  features  that  Dr.  Cahill  proposes 
to  make  public  at  an  early  date.  The  machine  is  now  being  set 
up  in  New  York  City,  and  it  may  be  placed  in  operation  during 
the  present  month. 
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ILLUMINATING  ENGINEERING  SOCIETY.— This  So¬ 
ciety,  although  only  formed  last  January,  already  has  563  names 
on  its  roll,  9  being  from  foreign  countries  and  the  remainder 
scattered  through  32  States.  The  largest  membership  is  natur¬ 
ally  in  those  States  where  branches  have  already  been  formed. 
The  four  leading  States  are:  New  York,  with  192  members; 
Pennsylvania,  with  123  members;  Massachusetts,  with  69  mem¬ 
bers  ;  Illinois,  with  56  members. 

STANDARDS  OF  MASS. —  Ihe  United  States  Bureau  of 
Standards  has  issued  circular  No.  3  calling  attention  to  the  fact 
that  it  has  been  authorized  to  compare  standards  of  mass  used 
in  scientific  work,  manufacturing  and  commerce  with  the  stand¬ 
ards  of  the  United  States.  The  fundamental  unit  of  the  United 
States  is  the  international  kilogram,  two  copies  of  which  are 
in  possession  of  the  Bureau.  Work  will  be  limited,  for  the  pres¬ 
ent,  to  the  verification  of  masses  up  to  50  pounds  avoirdupois,  or 
25  kg. 


EUROPEAN  TANTALUM  LAMP  PRICES.— Tht  interest 
•recently  taken  in  the  tantalum  lamp,  especially  at  the  Denver 
Convention  of  the  National  Electric  Light  Association  at  the 
reading  and  discussion  of  Dr.  Louis  Bell’s  paper,  will  be  rekin¬ 
dled  by  the  lafge  reduction  in  price  lately  declared  in  Europe, 
viz. :  2  shillings  9  pence  in  England  and  3  lire  30  centissimi  in 
Italy  and  the  equivalent  elsewhere,  the  reduction  being  from 
the  neighborhood  of  $1.  The  lamp  is  being  manufactured  near 
Berlin  at  the  Spandau  works  of  Messrs.  Siemens  &  Halske,  and 
a  factory  is  also  being  built  in  England. 

ELECTRICITY.  ON  RAILROADS.-^Btiovt  .sl  special  Mas¬ 
sachusetts  legislative  committee  .last  week.  President  Mellen,  of 
the  New  York,  New  Haven  &  Hartford  Railroad,  said:  “I  be¬ 
lieve  that  the  day  is  near  at,  hand  when  our  steam  railroads ‘are 
going  to  be  operated  by  electricity.  I  .believe  that  the  elett'rifi- 
cation  of  the  steam  lines  is  going  to  enable  us  to  run  those  heavy 
trolley  cars  up  to  a  point  where  they  can  diverge  and  enter  upon 
the  street  railway  tracks,  make  a  circuit  of  the  city  collecting 
and  delivering  passengers,  and  then  run  at  high  speed  to  the 
next  city,  there  performing  the  same  service,  and  keeping  a  con¬ 
stant  communication  for  the  twenty-four  hours.” 


LIGHTING  RATES  IN  CHICAGO. — The  Chicago  Edison 
Company  and  the  Commonwealth  Electric  Company  have  volun¬ 
tarily  made  a  reduction  in  their  rates  taking  effect  July  i.  All 
bills  computed  from  meter  readings  taken  after  June  30,  1906, 
under  the  Wright  demand  system  will  be  rendered  at  the  rate  of 
15  cents  per  kw-hour  for  the  first  30  hours’  use  of  the  maximum 
demand  during  the  month  and  10  cents  per  kw-hour  for  addi¬ 
tional  consumption.  These  rates  will  be  subject  to  a  discount  of 
i  cent  per  kw-hour  for  payment  of  bills  within  10  days,  so  that 
the  net  charge  per  kw-hour  will  be  14  cents  for  the  first  30  hours’ 
use  of  the  maximum  demand  and  9  cents  for  the  balance.  This 
is  the  second  reduction  of  rates  made  within  a  year  in  Chicago. 
The  rate  during  the  past  ii  months  has  been  16  and  10  cents  when 
paid  within  10  days  from  date  of  bill. 

STREET  RAILWAY  INVESTMENTS. — The  standard  pub¬ 
lication,  American  Street  Railway  Investments,  issued  by  the 
McGraw  Publishing  Company,  has  just  made  its  appearance  for 
1906.  It  appears  usually  midway  in  the  year,  and  this  is  the 
thirteenth  annual  volume.  This  year  it  is  larger  than  ever, 
reaching  a  total  of  432  large  quarto  pages,  giving  fullest  details 
as  to  investment  and  operation  results  of  properties  in  this  coun¬ 
try,  Canada,  Cuba,  Sandwich  Islands,  Puerto  Rico  and  the  Phil¬ 
ippines.  One  of  the  most  valuable  features  of  this  useful  book 
has  been  its  maps,  of  which  usually  a  score  are  presented.  This 
year  the  maps  reach  a  total  of  nearly  50,  and  as  all  of  them  are 
brought  up  to  date  they  afford  a  most  interesting  study  of  street 
railway  development  as  related  to  the  area  served.  These  49 
maps  exhibit  the  systems  of  52  separate  companies.  Another  in¬ 
teresting  annual  feature  repeated  is  the  exhibit  of  gross  receipts 
by  companies  of  various  degrees  of  importance,  grouped  together 
in-  five  classes.  The  annual  is  issued  at  $5  per  copy  and  con¬ 


stitutes  a  remarkable  exemplification  of  the  great  industrial  and 
financial  development  due  to  the  modern  trolley  car. 


NEW  YORK  TELEPHONE  SU BSCRIBERS.-NccorAing,  to 
a  recent  bulletin  the  New  York  Telephone  Company  and  the 
New  York  &  New  Jersey  Telephone  Company  have  made  a  net 
increase  of  3,591  telephones  during  June.  In  the  city  and  its 
vicinity  there  are  more  than  325,000  telephones.  There  are 
three  times  as  many  telephones  in  New  York  as  there  are  in 
London,  and  five  times  as  many  as  in  Paris.  The  five-cent  pay 
station  rate  has  just  been  made  effective,  going  into  effect  on 
July  I,  It  appears  to  be  the  general  opinion  among  real  estate 
agents  that  apartment  houses  will  continue  their  old  schedule 
of  charges  at  10  cents  per  call.  It  was  suggested  that  tenants 
might  install  private  telephones  in  their  apartments  rather  than 
pay  the  old  rate,  but  an  agent  pointed  out  that  such  lines  would 
have  to  run  through  the  central  switchboards  of  the  apartment 
houses,  for  which  a  charge  of  $12  annually  is  made,  payable  in 
advance.  The  Hotel  Men’s  Association  is  negotiating  with  the 
telephone  company  for  a  uniform  arrangement.  The  company’s 
five-cent  rate  does  not  include  the  entire  city,  but  divides  Man¬ 
hattan  and  the  Bronx  into  three  sections  within  which  calls  are 
5  cents.  Calls  from  one  section  to  another  are  still  10  cents. 


AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 
— Mr.  Calvin  W.  Rice,  to  whom  the  position  was  tendered,  ,has 
accepted  the  secretaryship  of  the  American  Society  of  Mechan¬ 
ical  Engineers,  in  place  of  Prof.  F.  R.  Hutton,  whose  long  and 
faithful  service  is  part  of  the  history  of  that  influential  and 
growing  body.  Mr.  Calvin  W.  Rice  is  a  graduate  in  engineering 
from  the  Massachusetts  Institute  of  Technology.  He  has  had,  a 
complete  experience  in  machine  shop  f  practice,  operating  ail 
manner  of  tools,  having  worked  up  from  the  bench;  then  for 
several  years  installing  and  operating  complete  steam,  hydraulic 
and  electric  plants  in  Colorado  and  Montana.  He  was  for  sev¬ 
eral  years  electrical  engineer  of  the  subways  of  the  city  of  New 
York,  and  of  one  of  the  operating  departments  of  the  New 
York  Edison  Company.  For  the  last  three  years  he  has  been 
consulting  engineer  for  the  New.  York  office  of  the  General 
Electric  Company,  making  a  specialty  of  the  steam  turbine,  and 
has  been  engaged  on  the  engineering  work  in  connection  with  all 
manner  of  propositions.  Mr.  Rice  is  a  member  of  the  American 
Institute  of  Electrical  Engineers,  American  Society  of  Mechan¬ 
ical  Engineers,  the  Institution  of  Electrical  Engineers  of  Great 
Britain  (having  been  proposed  by  Lord  Kelvin),  a  member  of 
the  American  Association  for  the  Advancement  of  Science,  etc. 
He  is  a  man  of  force  and  executive  ability  and  highly  popular 
among  his  associates  and  acquaintances. 


WISCONSIN  WATER  POWERS.— In  the  opinion  of  Mr. 
Leonard  S.  Smith,  hydrographer  of  the  United  States  Geolog¬ 
ical  Survey,  who  is  the  author  of  a  recent  report  entitled 
“Water  Power  of  Northern  Wisconsin.”  Chippewa,  St.  Croix 
and  Wisconsin  Rivers  can  each  be  made  to  produce  power  equal¬ 
ing  and  even  exceeding  that  of  the  lower  Fox.  After  describing 
the  physical  geography  of  northern  Wisconsin,  Mr.  Smith  dis¬ 
cusses  the  drainage  and  water  powers  of  all  the  important  river 
systems  in  that  part  of  the  State.  The  report  closes  with  a  dis¬ 
cussion  of  the  I.ake  Superior  drainage  system.  The  paper  is  one 
of  great  practical  interest  and  value  to  manufacturers,  engineers, 
farmers  and  all  private  citizens  interested  in  the  economic  devel¬ 
opment  of  this  State.  It  may  be  noted  in  passing  that  the  abun¬ 
dant  water  p>ower  resources  of  Wisconsin  are  the  result  of  its 
unique  topography.  A  wide  and  comparatively  flat  highland 
crosses  the  northern  part  of  the  State.  This  divide  varies  in  ele¬ 
vation  from  1,900  ft.  in  the  eastern  part  to  1,000  ft.  in  the  western 
part,  and  extends  to  within  30  miles  of  Lake  Superior.  From  it 
the  rivers  descend  radially  in  all  directions  except  eastward. 
Owing  to  the  fact  that  Lakes  Superior  and  Michigan  bound  the 
State  on  the  north  and  east,  while  the  Mississippi  River  forms 
the  southwestern  and  the  larger  part  of  the  western  boundary, 
all  the  rivers  must  needs  find  a  low  trough  into  which  to  dis¬ 
charge,  and  that  at  a  short  distance  from  their  source.  This 
condition  results  in  a  rapid  fall  and  large  water  powers. 


Jk 


ELECTRICAL  WORLD. 


VoL.  XLVIII,  No.  I. 


ELECTRICITY  IN  CHINA. — A  British  firm  has  secured 
authority  to  install  an  electric  light  plant  in  the  foreign  conces¬ 
sion  at  Hankow,  China,  but  the  local  authorities  have  refused  to 
let  them  do  anything  in  the  native  town. 

NIAGARA  WATER  POWER. — At  Washington,  on  June  26, 
the  conference  report  on  the  bill  to  regulate  the  diversion  of 
water  for  power  purposes  from  Niagara  Falls,  and  to  preserve 
the  scenic  beauties  of  the  falls,  was  agreed  to.  It  provides  for 
a  total  diversion  of  not  more  than  15,600  cu.  ft.  of  water  a 
second,  in  addition  to  what  is  already  being  taken. 

CANADIAN  HYDRO-ELECTRIC  COMMISSION.— 
Hydro-Electric  Power  Commission  of  the  Province  of  Ontario, 
Canada,  has  advertised  its  need  of  an  electrical  engineer,  to  assist 
it  in  giving  proper  execution  to  the  legislation  enacted  recently 
to  provide  for  “the  transmission  of  electrical  power  to  munici¬ 
palities.”  Mr.  Gordon  Sproule,  secretary  of  the  commission, 
which  has  its  headquarters  at  25  Toronto  Street,  Toronto,  in¬ 
forms  us  that  the  new  body  is  very  anxious  to  secure  the  best 
man  available  for  this  chief  engineership ;  and  the  proposition 
appears  to  offer  attractive  possibilities. 

GAMBLING  IN  FUTURES. — A  novel  and  interesting  com¬ 
pact  has  been  made  by  five  graduates  of  Purdue  University. 
The  agreement  is  drawn  up  in  legal  form  signed  and  acknowl¬ 
edged  by  each.  They  agree  that  the  five  will  within  fifteen  years 
form  a  partnership  and  found  an  industrial  establishment  of  their 
own.  At  the  end  of  three  years  they  are  to  meet  and  discuss  their 
future  plans.  One  goes  to  Chicago  to  become  an  engineer,  an¬ 
other  to  Baltimore  to  take  service  on  a  railroad ;  another  becomes 
superintendent  of  a  motive  power  plant,  another  a  civil  engineer 

for  a  railroad,  and  the  fifth  becomes  an  electrical  engineer. 
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LIGHTING  IN  PEKIN. — An  item  in  The  Chinese  at  Home, 
by  Emile  Bard,  deals  with  the  kind  of  graft  called  Oriental.  The 
story  current  among  the  population  about  the  lighting  of  Pekin 
is  typical — 80,000  taels  are  appropriated  annually  for  the  lighting 
of  the  city — the  official  in  charge  of  the  matter  takes  40,000 
for  his  share  and  gives  the  rest  to  his  subordinate,  who  in  turn 
takes  out  20,000,  and  so  on  from  distribution  to  distribution  until 
the  original  sum,  reduced  to  a  few  coppers,  is  spent  for  oil  and 
a  wick,  which  are  placed  on  the  ground.  A  beggar  comes  along 
and  drinks  the  oil — this  is  the  lighting  of  Pekin. 

THE  AUTOMOBILE  IN  AMERICA  is  making  a  permanent 
place  for  itself,  especially  now  that  more  attention  is  being 
paid  to  industrial  types.  The  rapid  increase  in  the  use  of  auto¬ 
mobiles  is  shown  in  a  marked  degree  both  by  the  figures  of  the 
Bureau  of  Statistics  and  those  of  the  Bureau  of  the  Census.  The 
value  of  automobiles  manufactured  in  1900  is  given  by  the  cen¬ 
sus  figures  at  only  $4,748,011  and  in  1905,  aS  above  indicated,  at 
$26,645,064.  The  Bureau  of  Statistics  figures  .will  show  approxi¬ 
mately  $4,000,000  worth  of  automobiles  imported  in  the  fiscal 
year  1906,  against  less  than  $2,500,000  in  1905,  about  $1,150,000 
in  1904,  and  about  $1,000,000  in  1903. 

FRENCH  PROFIT-SHARING  TROLLEY.— United  States 
Consul  J.  C.  Covert  reports  from  Lyons  that  a  profit-sharing 
system  has  been  adopted  by  the  street  railways  of  that  French 
city.  The  amount  distributed  will  be  $500  for  each  franc  (19.3 
cents)  of  dividend  earned  by  the  company  over  35  francs  ($6.75) 
per  share.  The  shares  are  500  francs.  This  year  the  company 
earned  40  francs  per  share.  As  a  consequence  $2,500  will  go  to 
the  employes,  two-thirds  of  the  sum  to  their  general  relief  fund 
and  one-third  to  personal  relief  for  sickness.  The  company  also 
makes  other  stipulated  contributions  to  the  relief  funds.  The 
employes  bind  themselves  not  to  ask  for  increase  in  wages  for 
three  jrcars.  Heretofore  there  have  been  frequent  strikes. 

NEW  YORK  CONDUITS. — In  New  York  City,  Supreme 
Court  Justice  Giegerich  appointed  a  commission  to  determine 


the  amount  due  to  the  city  from  the  Consolidated  Telegraph  and 
Electrical  Subway  Company  and  the  Empire  City  Subway  Com¬ 
pany,  Limited.  The  Commissioners  are  Hamilton  Odell,  Eugene 
A.  Philbin  and  Adrian  H.  Joline.  They  were  appointed  at 
the  instance  of  Assistant  Corporation  Counsel  Burr.  The  city 
claims  $5,000,000  under  a  contract  by  which  it  is  entitled  to  10 
per  cent  of  the  earnings  of  the  two  companies  over  and  above 
the  cost  of  operation.  The  companies  deny  that  they  have  ever 
earned  the  10  per  cent.  The  city  contends  also  that  on  the  fail¬ 
ure  of  the  companies  to  pay  it  may  take  over  the  conduits  and 
operate  them. 

SAFETY  ON  RAILROADS.— Advices  from  Chicago  state 
that  leading  Western  railroads  are  introducing  new  features  in 
signal  service.  One  of  the  devices  is  a  torpedo  signal  designed 
as  an  accessory  to  the  standard  visual  block  signal,  whereby  a 
torpedo  is  adjusted  to  the  track  and  exploded  by  a  train  running 
into  a  danger  block  where  the  lights  of  the  semaphores  have 
been  unobserved  by  the  engineer.  The  St.  Paul  system  is 
experimenting  with  this  device.  On  the  Harriman  lines  the  ex¬ 
tensive  block  signal  system  nearing  completion  will  be  supple¬ 
mented  with  a  telephone  system  that  will  bring  into  closer 
connection  the  trainmen  with  the  station  agents,  the  despatchers 
with  the  non-telegraphic  offices,  and  division  and  district  offi¬ 
cials  generally.  When  the  composite  telephone  cannot  be  used 
wires  will  be  strung  to  sidings  from  the  nearest  telegraph 
stations. 


PRISON  FOR  FRAUDULENT  CLAIMANTS.— Ernest  and 
Walter  Carruth,  who  claim  to  be  brothers,  have  been  sent  to 
prison  for  two  years  in  Indianapolis.  The  charge  against  them 
was  conspiracy  to  defraud  the  Indianapolis  Traction  &  Terminal 
Company  by  a  false  claim  for  damages  for  an  alleged  injury. 
Walter  had  the  power  to  throw  his  ankle  out  of  joint  at  will, 
and  traction  men  in  a  dozen  cities  were  present  to  testify  that 
the  Carruths  had  thus  fleeced  their  roads  out  of  sums  because 
of  this  supposed  injury.  The  brothers  went  to  Indianapolis  and 
Walter  claimed  to  have  been  thrown  from  a  car  so  that  his  ankle 
was  dislocated  by  the  fall.  An  examination  of  the  ankle  revealed 
that  it  was  out  of  joint,  but  the  company’s  claim  agent  was  in 
doubt  about  the  trick  and  followed  the  brothers  to  their  room 
where  the  supposed  injured  man  was  found  all  right  and  lively 
with  his  ankle  in  place.  It  was  shown  that  the  ankle  was  out 
of  place  only  when  he  went  to  the  terminal  station  on  his 
crutches.  His  claim  for  damages  was  disputed  and  his  arrest 
followed.  On  the  trial  it  was  shown  that  the  men  had  worked 
their  scheme  and  procured  money  from  traction  companies  in 
Cincinnati,  Dayton,  Covington  and  Lexington,  Ky.,  and  other 
cities. 


LIGHTING  AT  CALGARY. — Some  curious  conditions  are 
noted  at  Calgary,  Alberta  Province,  Canada,  where  a  municipal 
plant  was  put  in,  followed  by  a  20  per  cent  reduction  by  the  old 
local  company.  Inquiry  now  shows  that  the  plant  is  not  being 
operated  profitably  and  needs  more  money.  The  reporters  dis¬ 
covered  that  with  one  exception  all  the  churches,  which  received 
special  consideration  in  water,  light  and  taxes,  were  not  buying 
light  from  the  city.  The  majority  of  big  manufacturing  indus¬ 
tries  which  were  given  exemptions  in  taxes  and  cheap  sites,  in¬ 
sisted  on  patronizing  the  private  lighting  company.  Many  mem¬ 
bers  of  the  council  who  worked  out  the  civic  scheme  continued 
steadily  to  patronize  the  city's  rival  and  the  school  trustees  failed 
to  have  the  city  light  put  into  the  city  schools  and  into  their 
private  residences.  These  revelations  have  resulted  in  the  council 
adopting  a  general  rule  that  all  manufacturers  asking  conces¬ 
sions  from  the  city  must  make  it  contingent  upon  the  use  of  city 
light  and  power.  This  is  the  extraordinary  lesson  in  political 
economy  afforded  by  the  city  of  Calgary.  There  was  a  unani¬ 
mous  demand  for  the  civic  light  until  it  was  installed.  The  plant 
was  well  equipped  and  the  equal  in  every  respect  to  the  private 
company,  but  having  been  bought  and  paid  for  received  little 
or  no  patronage,  which  shows  how  little  it  was  really  needed  by 
anybody. 
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New  Rochelle  Station  of  the  Westchester 
Lighting  Company. 

The  Westchester  Lighting  Company  operates  in  that  charm¬ 
ing  suburban  and  residential  section  extending  from  the 
shores  of  Long  Island  Sound  to  the  Hudson  River  and 
from  the  Borough  of  the  Bronx  as  far  north  as  North  Tarry- 
town  and  Mount  Kisco.  The  territory  covered  includes  Yonkers, 
Mamaroneck,  New  Rochelle,  Mount  Vernon,  Port  Chester,  Har¬ 
rison,  Rye,  North  Pelham,  Pelham  Manor,  Pelham  Heights, 
Kingsbridge,  White  Plains,  Larchmont,  City  Island,  Bronxville, 
Tuckahoe,  Scarsdale,  Hastings,  Irvington,  Dobbs  Ferry,  East 
View  and  Pocantico  Hills.  The  company  was  incorporated  late 
in  1900,  acquiring  the  plants  and  franchises  formerly  the  property 


towns  and  villages  connected  to  the  Westchester  Lighting  Com¬ 
pany’s  system  is  generated.  The  current  generated  at  the  sta¬ 
tion  is  at  present  all  60-cycle,  two-phase  and  the  bus-bar  potential 
is  2,300  volts.  The  output  of  the  station  is  used  chiefly  for 
residential  and  street  lighting  purposes,  and  what  with  good 
service  and  what  with  energetic  work  on  the  part  of  the  engi¬ 
neers  and  officers  of  the  company  the  capacity  of  the  plant  is 
now  double  what  it  was  three  years  ago. 

The  power  house  is  a  modern  steel  and  brick  structure  divided 
longitudinally  by  a  brick  wall  into  boiler  and  engine  rooms.  To 
the  south  of  the  power  house  is  a  i7S-ft.  Custodis  chimney  with 
a  flue  diameter  at  the  bottom  of  145/2  ft.  and  7  ft.  at  the  top. 
The  draft  is  controlled  by  an  automatic  Locke  regulator.  In 
one  corner  of  the  boiltr  room  are  two  duplex  boiler  feed  pumps, 
one  fire  pump  which  can  also  be  used  for  boiler  feed  purposes 


Fig.  I. — General  View  of  the  Dynamo  Room  of  the  Westchester  Lighting  Company’s  Power  House. 


of  the  following  companies :  Eastchester  Electric  Light  Com¬ 
pany,  Larchmont  Electric  Light  Company,  Pelham  Electric  Light 
&  Power  Company,  Port  Chester  Electric  Lighting  Company, 
Westchester  Gas  &  Coke  Company,  New  York  Suburban  Gas 
Company,  Westchester  Gas  Light  Company,  Yonkers  Gas  Light 
Company,  Municipal  Gas  Company,  of  Yonkers ;  Mount  Kisco 
Lighting  Company,  Huguenot  Electric  Light  Company,  White 
Plains  Lighting  Company,  and  the  Hudson  River  Gas  &  Electric 
Company.  .\11  of  the  electric  light  plants  were  either  dismantled 
or  converted  into  sub-stations  with  the  exception  of  the  small 
station  at  Mount  Kisco.  and  this,  too,  is  to  be  shortly  converted 
to  a  sub-station.  The  company  has  a  very  modern  central  sta¬ 
tion  situated  at  the  head  of  a  channel  from  Echo  Bay  at  New 
Rochelle.  Here  the  entire  electrical  energy  feeding  the  many 


in  cases  of  emergency,  and  a  1,500-hp  Webster  feed-water  heater. 
The  boiler  equipment  comprises  six  Stirling  water-tube  boilers 
of  250  hp  each,  coupler  in  three  batteries  and  two  Babcock  & 
Wilcox  boilers  of  5.%  hp  each.  Natural  draft  is  depended  on, 
although  the  B.  &  W.  boilers  are  equipped  for  forced  draft,  the 
apparatus  consisting  of  a  Sturtevant  fan  driven  by  a  75^-hp 
motor.  Coal  is  brought  in  barges  up  the  channel  leading  from 
Echo  Bay  to  the  company’s  dock  where  it  is  hoisted  and  conveyed 
by  an  automatic  coal-handling  system  built  by  the  J.  A.  Mead 
Manufacturing  Company  to  a  bin  of  very  large  capacity  situated 
outside  the  building.  Coal  is  conveyed  from  the  bin  to  steel 
charging  cars  through  chutes,  the  cars  running  on  an  industrial 
track  system  in  front  of  the  furnace  doors  -as  shown  in  the  illus¬ 
tration  of  the  boiler  room.  Buckwheat  coal  is  used  and  this  is 


shoveled  directly  from  the  charging  cars  into  the  furnace,  the 
boilers  being  hand  fired.  Feed-water  is  taken  through  a  6-in. 
connection  to  the  city  water  mains  and  after  passing  through 
the  heater  is  delivered  to  a  duplicate 
water  whence 

to  the 
The  steam 

the  rear  the  boiler 
which  two  mains  extending  up- 
wards  long  bends  from  the  boiler 
valves  'deliver  steam.  Individual 


condenser  pumps.  The  feed-water 
pumps  in  the  boiler  room  are  sup¬ 
plied  through  a  3-in.  main.  Each 
engine  supply  pipe  is  fitted  with  a 
Cochrane  steam  separator.  All  steam 
piping  is  extra  heavy  and  well  lagged 
with  magnesia  lagging.  The  exhaust 
from  the  pumps  and  the  exciter  en- 
through  the  feed-water 
heater.  In  the  basement  is  an  oil 
filter  which  is  used  to  purify  all  the 
oil  from  the  engine  drips. 

The  main  generating  plant  is  oper¬ 
ated  condensing,  the  reciprocating  en¬ 
gines  being  equipped  with  Worthing¬ 
ton  jet  condensers,  the  Curtis  turbine 
with  a  Wheeler  surface  condenser 
and  the  Allis-Chalmers  turbine  with  a  jet  condenser.  The  condens-  neck  of  the  condenser  : 
ing  water  is  taken  from  Echo  Bay  through  a  large  suction  pipe  a  Connersville  cycloidal 

which  is  connected  through  a  continuous  service  foot-valve  with  shown  in  the  engraving. 


passes 


FIG.  3. — M.\IN  SWITCHBOARD  IN  THE  NEW  ROCHELLE  BOWER  HOUSE. 


cross-com- 

two-phase  revolving  field  alternators  ; 

FIG.  2. — BOILER  ROOM  OF  THE  WESTCHESTER  LIGHTING  COMPANY’S  POWER  STATION.  ooe  Pennsylvania  engine  direct-con¬ 

nected  to  an  850-kw  Westinghouse 

a  terra-cotta  intake  extending  into  the  bay,  a  cast  iron  discharge  alternator;  one  Curtis  steam  turbine  unit  of  500  kw  capacity  and 

pipe  carrying  back  the  warm  water,  one  Allis-Chalmers  turbine  driving  a  i,soo-kw,  three-phase,  13,200- 

Fig.  4  is  a  view  of  the  i, 500-kw  Allis-Chalmers-Bullock  unit  volt  Bullock  alternator.  There  are,  in  addition,  two  Ridgway- 

in  course  of  erection  and  shows  a  new  condenser  arrangement  Westinghouse  exciter  units  of  30  kw  capacity  each,  and  a  60-kw 
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motor-generator  set  also  used  for  exciter  purposes.  A  two-car¬ 
riage  traveling  crane  traverses  the  entire  length  of  the  engine 
room.  This  was  built  by  the  Brown  Hoisting  Machine  Company 


FIG.  4. — ALLIS-CHALMERS  TURBINE  IN  COURSE  OF  ERECTION. 

and  has  a  capacity  of  18  tons.  Sufficient  space  is  still  available 
for  the  installation  of  a  s,5oo-kw  turbine  set.  At  present  the 
Curtis  turbine  set  is  large  enough  to  carry  the  all-day  load  and 
the  plant  is  run  at  its  full  capacity  at  night. 

The  switchboard  was  built  by  the  Stanley-G.  I.  Electric 
Manufacturing  Company  of  blue  Vermont  marble.  It  contains 
four  generator  panels,  each  equipped  with  two  wattmeters,  a 
polyphase  watt-hour  meter  and  three  ammeters ;  one  exciter  panel 
for  three  exciter  units ;  one  totaling  panel ;  one  motor  panel  and 
five  distribution  panels.  There  is,  in  addition,  one  General  Elec¬ 
tric  panel,  two  bus-bar  panels,  one  panel  containing  a  paralleling 
switch  for  throwing  the  two  high-tension  trunk  lines  in  parallel 
during  the  day  time  so  as  to  feed  from  one  set  of  transformers, 
and  three  arc  light  panels.  In  a  new  sub-station  building  built 
to  the  east  of  the  power  house  are  installed  one  set  of  trans- 


FIG.  5. — EXCITER  UNITS  AND  ARC  LIGHT  SWITCHBOARD. 


three-phase  and  at  a  potential  of  13,200  volts  for  transmission 
over  three  high-tension  trunk  lines,  two  of  which  are  in  regular 
operation.  The  sub-station  building  will  also  contain  the  eight 
tub  transformers  for  street  lighting  service  now  in  the  basement 
of  the  power  house.  Each  of  these  transformers  is  of  60  kw 
capacity.  The  tub  transformers  will  be  placed  in  a  room  separ¬ 
ate  from  that  containing  the  step-up  transformers.  All  current 
and  potential  transformer's  will  be  mounted  in  the  sub-station 
building  and  leads  will  be  carried  back  into  the  engine  room 
of  the  power  house. 

Fig.  6  shows  a  view  of  the  high-tension  switch  room  in  the 
sub-station  building.  This  room  contains  six  sets  of  thtee-phase 
oil  switches  which  control  the  three  13,200-volt  transmission  lines. 
The  switches  have  a  capacity  of  300  amperes  and  are  operated  by 
solenoids.  The  generator  leads  are  carried  to  the  busses  in 
underground  lead  covered  cable  and  trunk  line  meters  are  in¬ 
stalled  in  the  transformer  room.  The  outgoing  lines  are  pro¬ 
tected  by  lightning  arresters,  choke  coils,  etc.,  mounted  in 
the  switch  room.  A  storage  battery  consisting  of  63  type  G 
cells  is  also  installed  in  the  sub-station  building,  the  current 
being  used  for  exciting  purposes.  This  battery  was  burnished  by 
the  Electric  Storage  Battery  Company. 

The  distribution  circuits  leaving  the  power  house  are  as  fol¬ 
lows  :  One  two-phase,  2.300-volt  circuit  to  Larchmont ;  one  two- 
phase,  2,300-volt  circuit  to  New  Rochelle;  one  single-phase  circuit 
to  City  Island;  one  single-phase  circuit  to  Mamoroneck ;  one 
two-phase  circuit  to  Mt.  V'ernon ;  one  13,200-volt  three-phase 
trunk  line  to  Rye,  and  one  13,200-volt,  three-phase  trunk  line  to 
White  Plains  which  continues  on  to  Tarrytown.  There  are 
three  arc-light  circuits  running  to  Mt.  Vernon ;  four  arc-light 
circuits  to  New  Rochelle,  three  to  City  Island  and  one  to  Wil- 
liamsbridge.  High-tension  sub-stations  are  maintained  at  Tarry- 
town,  White  Plains  and  Rye,  and  a  new  high-tension  sub-station, 
is  being  completed  at  Mt.  Vernon.  The  station  at  Rye  contains 
two  200-kw  step-down  transformers  with  oil  switches,  three 
distribution  panels  and  two  arc  circuit  panels.  The  current  is 
stepped  down  in  this  station  to  2,200-volt,  two-phase  for  dis¬ 
tribution  in  Rye  and  Port  Chester,  one  phase  being  run  to  Mamo¬ 
roneck  and  Harrison.  The  station  at  White  Plains  contains 


FIG.  6. — HIGH-TENSION  SWITCHING  APPARATUS  IN  SUB-STATION 
BUILDINa 


formers  of  200  kw  capacity,  two  sets  of  transformers  of  300  kw 
capacity  and  a  spare  set  of  transformers  of  300  kw  capacity. 
These  are  all  connected  according  to  the  Scott  system  of  trans¬ 
formation  to  step  up  the  2,200-volt  current  from  two-phase  to 


three  200-kw  transformer  sets,  two  distribution  panels,  one  arc- 
light  panel,  50-light  tub  transformer,  and  three  series  incan¬ 
descent  light  panels.  The  Tarrytown  station  contains  two  200- 
kw  transformer  sets  and  distribution,  arc  and  series  incandescent 
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toward  fewer  and  larger  lighting  units  and  these  on  simple  but 
substantial  fixtures,  or  toward  lamps  placed  directly  on  the  ceiling. 

Fig.  5  shows  the  interior  of  the  Union  Depot  at  Pittsburg, 
which  is  lighted  in  an  unusual  but  very  effective  manner  by 
means  of  six-glower  Nernst  lamps  hung  in  the  space  between 
the  first  and  second  skylights.  The  result  is  an  excellent  dif- 


panels.  Series  incandescent  lamp  street  lighting  circuits  are 
maintained  in  Hastings,  Irvington,  Dobbs  Ferry,  Mount  Vernon, 
and  Larchmont,  the  switching  station  in  these  towns  containing 
the  controlling  panels  and  plug  switches. 

The  station  at  Mount  Kisco,  which  is  owned  and  operated 
by  the  Westchester  Lighting  Company,  has  a  capacity  of  195 
kilowatts.  The  equipment  consists  of  Stanley-G.  I.  2,200-volt, 
two-phase  alternators  belt  driven  by  Russell  and  Armington  and 
Sims  engines  which  are  operated  non-condensing.  There  are 
two  locomotive  boilers  hand  fired  with  soft  coal,  the  usual  equip¬ 
ment  of  feed-water  heater  and  boiler-feed  pumps.  The  station 
feeds  two  single-phase  distribution  circuits  and  two  series  in¬ 
candescent  lamp  street  lighting  circuits.  These  supply  electricity 
to  Mt.  Kisco,  Chappaqua  and  Bedford  Station.  As  already 
pointed  out  this  station  will  be  shortly  converted  into  a  sub¬ 
station  and  fed  with  electricity  from  the  New  Rochelle  station. 

The  Westchester  Lighting  Company  maintains  offices  and  show 
rooms  at  Mt.  Vernon,  New  Rochelle,  Port  Chester,  White  Plains 
and  Tarrytown ;  the  general  office  of  the  company  being  in  Mount 
Vernon.  Electrical  apparatus  is  displayed  in  each  of  the  offices 
and  advertisements  are  carried  in  all  of  the  papers  published 
in  the  territory  covered  by  the  company.  The  population  of  the 
district  is  increasing  very  rapidly  owing  to  the  electrification  of 
the  lines  of  the  New  York  Central  &  Hudson  River  Railroad, 
and  of  the  New  York,  New  Haven  &  Hartford  Railroad,  both 
of  which  run  through  the  district  fed  by  the  lighting  company. 
The  demand  for  electric  service  has  been  so  great  that  the 
Westchester  Lighting  Company  has  been  very  busy  connecting 
up  new  customers.  The  load  is  constantly  increasing,  and  the 
new  turbine  unit  has  been  installed  to  care  for  this  increase. 
Present  indications  show  that  in  the  course  of  a  few  years  the 
capacity  of  the  plant  will  have  to  be  doubled  again.  The  maxi 
mum  load  is  carried  in  October,  caused  by  the  return  of  those 
residents  who  go  away  to  other  parts  during  the  summer,  and 
the  presence  of  summer  residents  w’ho  do  not  go  back  to  the 
city  until  the  end  of  October.  The  office  of  president  heretofore 
filled  by  Mr.  F.  A.  Stratton,  whose  resignation  was  announced  in 
these  columns  earlier  in  the  year,  has  not  as  yet  been  filled,  so 
that  the  personnel  of  the  company,  with  this  exception,  remains 
unchanged.  Mr.  J.  T.  Cowling  is  the  electrical  engineer  of  the 
company,  and  we  are  indebted  to  him  for  many  kindnesses  ex¬ 
tended  during  the  preparation  of  this  article. 


FIG.  I. — r.MON  UEFOT  AT  INDIANAPOLIS. 


fused  light  coming  through  the  skylight,  giving  the  same  effect 
as  when  the  room  is  lighted  b}'  daylight.  1'he  room  is  about 
150  ft.  long,  65  ft.  wide  and  40  ft.  high.  There  are  105  si.x- 
glower  lamps  hung  4V2  ft.  above  the  skylight.  The  skylight  is 
wired  clear  glass,  with  a  ribbed  surface,  from  ^  to  ^  in. 
thick.  The  absorption  of  the  glass  is  about  25  per  cent.  Clear 


The  Lighting  of  Large  Public  Rooms 


By  J.  R.  Cr.avath  and  V.  R.  Lansingh. 

IN  the  lighting  of  hotel  lobbies,  large  railroad  depots,  main  floor 
halls  of  large  buildings,  etc.,  the  object  to  be  attained  is 
a  general  cheerful  effect,  good  illumination  on  the  floor 
and  absence  of  glare.  Glare  in  such  places  invariably  looks 
crude  and  cheap.  Its  only  legitimate  use  is  in  cheap  advertising 
by  electric  light.  The  day  has  passed  when  it  is  to  be  tolerated 
in  high-class  buildings.  The  object  should  be  to  produce  a 

brightly  lighted  and  cheerful  effect  without  bringing  the  sources 
of  light  into  glaring  prominence. 

Fig.  I,  which  shows  the  interior  of  the  Union  Depot  at 

Indianapolis,  is  an  example  of  lighting  in  a  style  common  a  few 
years  ago,  but  seldom  installed  nowL  The  principal  lighting 
is  by  enormous  and  elaborate  chandeliers  hung  high  from  the 
middle  arch.  1'he  position  of  the  lamps  is  very  good,  and  they 
are  high  enough  to  be  inoffensive  to  persons  in  the  waiting 
room  Ijelow.  With  lamps  placed  high  it  k  important  that  more 
care  be  given  to  equipping  them  with  efficient  opal  or  prismatic 
glass  reflectors  than  was  given  in  this  case.  The  lamps  on  the 

chandelier  are  equipped  w'ith  etched  glass  bell  shades  which 

are  of  little  worth  in  directing  the  light  downward.  The 
location  of  the  bracket  lamps  along  the  edge  of  the  balcory 
floor  is  excellent  and  would  be  very  efficient  were  efficient 
translucent  glass  reflectors  used  to  throw  the  light  down  in 
the  waiting  room.  The  tendency  bf  late  for  railroad  depots 
and  places  of  this  kind  has  been  away  from  elaborate  chande¬ 
liers  with  a  large  number  of  small  incandescent  lamps,  and 


FIG.  2. — LOBBY  OF  THE  MAJESTIC  HOTEL  IN  CHICAGO. 


glass  globes  and  enameled  metal  reflectors  14  in.  in  diameter 
by  4  in.  high  are  used  over  the  lamps.  The  use  of  concentrat¬ 
ing  reflectors  on  the  lamps  is  necessary  owing  to  the  height 
of  the  lamps  above  the  floor,  45  ft.  below. 

The  effect  of  the  lighting  is,  on  the  whole,  extremely  good, 
and  one  can  easily  read  anywhere,  a  desirable  quality  in  a 
waiting  room,  ^t  is  probable  that  four  instead  of  six-glower 
lamps  could  be  used  here  and  the  illumination  still  be  sufficient. 


although  the  present  effect  of  brilliancy  might  be  lost.  As  the  light  downward.  With  clusters  placed  as  high  as  this  and 

skylight  docs  not  extend  over  the  entire  room,  there  is  some  individual  reflectors  on  each  lamp,  these  reflectors  should  be 

little  difference  in  the  illumination  between  the  sides  and  the  of  a  fairly  concentrating  type  so  as  to  deliver  as  much  light 

center,  but  not  enough  to  be  greatly  objectionable,  as  the  il-  as  possible  in  the  direction  the  lamp  is  pointed.  With  a  small 

lumination  is  sufficient  at  all  points  for  the  purposes  for  which  inverted  cone  reflector  such  as  used,  a  large  amount  of  light 

the  room  is  intended.  The  chief  objection  is  from*  the  artistic  strikes  the  ceiling  from  which  a  part  of  it  is  reflected  to  the 


FIG.  4. — GLARE  IN  LINE  OF  VISION. 

side  walls  and  from  thence  to  the  floor.  As  there  is  loss  in 
each  reflection,  but  a  small  percentage  is  delivered  where  it 
is  most  needed. 

Fig.  3  shows  the  lobby  of  the  Auditorium  Annex  Hotel, 
Chicago,  as  it  appeared  when  originally  equipped.  The  rows 
of  bare  lamps  along  the  ceiling  beams  are  not  in  accordance 
with  modern  ideas  of  artistic  lighting.  The  arrangement  is 
certainly  not  efficient,  since  by  use  of  glass  reflectors  over  the 
lamps  a  part'  of  the  glare  from  the  bare  filaments  could  be 


FIG.  3. — OLD  ARRANGEMENT,  ANNE.X  -LOBBY,  CHICAGO. 

Standpoint,  as  the  skylight  is  badly  streaked,  due  to  the  kind 
of  glass  used  in  the  skylight  itself. 

Fig.  2  shows  the  lobby  of  the  Majestic  Hotel  in  Chicago. 
Here  handsome  modern  fixtures  are  equipped  with  Holophane 
globes  with  a  liemisphere  in  the  center.  These  globes  give 
excellent  diffusion  of  light.  The  illumination  downward  from 
the  hemisphere  could  be  much  increased  by  the  use  of  reflectors 
over  the  lamps. 

Fig.  6  shows  the  lobby  of  the  Auditorium  Hotel,  Chicago,  as 


Fig.  5. — Interior  of  Unio.n  Depot,  Pittsburg. 


originally  equipped.  The  lighting  is  done  by  ceiling  clusters  avoided  and  much  more  light  delivered  down  in  the  room, 

below  small  mirror  reflectors  of  an  inverted  cone  shape.  These  This  is  a  case  where  frosted  bulb  lamps  should  be  used.  The 

reflectors  not  only  look  crude,  cheap  and  out  of  keeping  in  lighting  of  this  lobby  has  since  been  changed  to  an  entirely 

such  a  location,  but  are  too  small  and  not  of  proper  size  to  different  .scheme. 

be  very  efficient.  For  a  cluster  of  this  kind  a  very  much  larger  Fig.  4,  which  was  taken  in  the  hall  of  the  Historical  Society 
reflector  is  needed.  A  cluster  in  which  each  individual  lamp  Building  in  Chicago,  shows  some  things  to  be  avoided  in  this 
is  equipped  with  an  opal  or  prismatic  reflector  and  is  frosted  class  of  lighting.  The  lighting  is  accomplished  by  clusters  of 

would  be  much  better  looking  and  would  throw  much  more  lamps  on  brackets  placed  rather  low.  These  lamps  are  in 
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Globes  selected  for  use  in  such  a  place  should  either  be  of 
frosted  or  sand  blasted,  or  a  sufficiently  dense  opal  employed 
so  that  the  lamp  filaments  will  not  show  through.  If  dense 
opal  globes  are  used,  the  total  candle-power  in  lamps  pro¬ 


opal  bell  reflectors  which  expose  a  large  part  of  the  lamp 
bulb.  The  result  is  a  large  amount  of  glare  in  the  ordinary  line 
of  vision  of  persons  entering  the  room,  which  detracts  from  the 
general  effect  of  the  illumination.  These  lamps  should  have  been 


FIG.  7. — BAD  MIXTURE  OF  LIGHT  IN  OFFICE  BUILDING. 

vided  must  be  40  per  cent  more  than  if  frosted  or  sand  blasted 
globes  are  used.  With  opaline  globes  which  allow  the  lamp  fila¬ 
ments  to  show  through,  the  difficulty  can  be  partly  overcome  by 
using  frosted -bulb  lamps,  but  this  is  not  advisable  since  the 
frosted  lamps  have  about  50  per  cent  of  the  life  of  clear  glass 
lamps,  and  the  same  results  can  be  accomplished  by  using  frosted 
enclosing  globes  instead.  When  basket  reflectors  such  as  shown 
in  Fig.  8  are  used  in  such  a  location,  it  is  to  be  remembered  that 
they  act  to  a  certain  extent  as  reflectors  to  throw  the  light 


AUDITORIUM  LOBBY,  CHICAGO. 


placed  higher  and  more  out  of  the  line  of  vision,  and  should 
have  frosted  bulbs  or  be  enclosed  in  diffusing  globes,  inasmuch 
as  the  hall  only  requires  general  illumination  and  not  any 
special  illumination  at  particular  points. 

Fig.  8  shows  the  lighting  of  the  main  hall  and  stairway 
of  the  Colonial  Theatre,  Chicago,  where  the  lighting  of  the 
architectural  details  is  the  principal  thing  to  be  attained.  For 
this  reason  no  attempt  at  directing  the  light  in  special  directions 
is  necessary.  The  lighting  is  done  by  upright  bracket  fixtures 


FIG.  8. — ENTRANCE  TO  COLONIAL  THEATRE,  CHICAGO. 


FIG.  9. — STRATFORD  LOBBY,  CHICAGO. 


equipped  wich  ground-glass  globes  and  basket  fixtures  hanging 
from  chains.  The  greater  part  of  the  lighting  is  done  by  the 
bracket  lamps.  The  principal  thing  to  avoid  in  a  location  of 
this  kind  is  the  use  of  opaline  globes,  which  do  not  diffuse  the 
light  to  any  extent  and  which  show  the  lamp  filaments  through 
the  glass,  these  filaments  having  a  sickly  red  hue  and  producing 
a  general-crude  effect  out  of  keeping  with  the  surroundings. 


upward,  which  in  the  case  of  lighting  arches  and  vaulted 
ceilings  is  desirable. 

Fig.  9  shows  the  lobby  of  Hotel  Stratford,  Chicago,  in  which 
the  principal  lighting  is  accomplished  by  lamps  located  in  art 
glass  baskets  hung  by  chains  from  the  ceiling.  This  class 
of  lighting  is  in  order  where  expense  is  entirely  secondary 
to  artistic  considerations.  In  baskets  of  this  kind  it  is  advisable 
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to  use  either  turnip-shaped  reflector  lamps  in  a  cluster  pointing 
outward  at  an  angle  of  about  45  degrees,  or  ordinary  lamps 
equipped  with  some  good  common  type  of  reflector  which 
will  not  deteriorate  with  heat.  The  latter  is  preferable  where 


illumination.  It  is,  of  course,  essential  that  the  ceiling  be 
light  in  tint.  Because  of  the  fact  that  all  of  the  light  must 
be  reflected  from  the  ceiling  such  a  scheme  of  illumination  re¬ 
quires  a  greater  candle-power  in  lamps  than  direct  illumina- 


FIG.  10. — INDIRECT  LIGHTING  IN  HOTEL  JEFFERSON,  ST.  LOUIS. 


FIG.  II. — ROTUNDA  OF  ROOKERY,  CHICAG.I. 


there  is  room  in  the  basket,  because  reflector  lamps  with  a 
mirrored  backing  on  the  globe  have  a  much  shorter  life  than 
standard  lamps  and  fall  oflf  rapidly  in  efficiency. 

Fig.  7  shows  the  lighting  of  the  lobby  of  a  large  office  build¬ 
ing  in  which  arc  lamps  are  hung  above  the  _ ^ 

main  area  and  a  border  of  incandescent  lamps 
is  placed  around  the  edges.  This  mixture  of 
arc  and  incandescent  lighting  in  a  place  like  \ 

this  produces  a  bad  effect  as  the  whiteness  of  \ 

the  arc  light  tends  to  make  the  incandescent  \ 

look  sickly  yellow.  As  a  general  principle,  a  1 

mixture  of  different  kinds  of  illuminants  in  L 

this  way  almost  never  produces  a  good  effect.  (.* 

The  arc  lamps  in  this  hall  have  since  been  re-  CXS- 

placed  by  incandescent  lamps  placed  in  large  “O- 

Holophane  spheres  hung  by  chains,  lower  than  , 

the  arc  lamps.  The  incandescent  lamps,  as 
shown  in  Fig.  7,  should  be  frosted.  Reflectors 
are  not  necessary  in  this  location  because  of  the  white  marble 
surroundings.  The  clear  bulb  incandescent  lamps,  however,  pro¬ 
duce  a  crude,  inartistic  effect  on  account  of  their  glare. 

Fig.  10  is  a  view  in  the  lobby  of  Hotel  Jefferson,  St.  Louis, 
which  is  an  interesting  example  of  what  is  usually  known  as 


tion.  With  indirect  illumination  the  light  comes  entirely  from 
the  ceiling.  The  result  is  an  absence  of  shadows  and  also 
an  absence  of  glare  either  from  the  lamps  or  from  the  ob¬ 
jects  illuminated,  which  makes  both  indirect  illumination  and 
daylight  easier  on  the  eyes  than  any  scheme  of  artificial  illumi¬ 
nation  where  the  light  conies  directly  from  intense  sources 
of  light. 

In  the  ladies’  parlor  of  this  same  hotel,  which  is  lighted  the 
same  way,  there  are  65  i6-cp  lamps.  The  room  is  oval  in 
shape,  being  34  ft.  8  in.  long  x  26  ft.  6  in.  wide.  The  area  is 
64s  sq.  ft.  If  56-watt  lamps  are  used,  the  current  required  would, 
therefore,  be  about  5.6  watts  per  square  foot  as  against  about  2.5 
which  would  ordinarily  be  ample  for  a  room  of  this  character 
with  direct  illumination. 

Indirect  illuminating  arrangements  are  not  to  be  recommended 
for  locations  in  dirty  cities  as  their  effectiveness  is  so  rapidly 
reduced  by  dirt  darkening  the  ceiling  and  collecting  in  the  re¬ 
flecting  trough  under  the  lamps.  In  no  case  should  it  be  used 
unless  attention  is  frequently  given  to  keeping  the  reflecting 
surface  and  the  ceiling  clean. 

A  modification  of  this  indirect  lighting  scheme  sometimes 
used  is  to  have  a  few  bracket  lamps  in  diffusing  globes  so  as 
to  have  a  little  light  coming  from  a  definite  source  and  so 


FIG.  13. — LODHV  OF  VE.N'DOME  HOTEL,  BOSTON. 


FIG.  12. — GOOD  LIGHTING  OF  A  LOBBY. 


indirect  lighting.  The  lamps  themselves  are  not  visible,  being 
placed  in  a  cove  behind  beams  next  to  the  ceiling  at  points 
marked  “A  .A^.”  Fig.  ioa  shows  a  cross-section  through  one 
of  these  beams  and  coves.  The  lamps  are  placed  in  trough 
mirror  reflectors,  these  reflectors  being  placed  at  such  an  angle 
that  the  light  is  thrown  toward  the  ceiling,  from  which  it 
is  reflected  dow'ii  into  the  room  to  accomplish  the  desired 


avoid  the  almost  entire  absence  of  shadow  and  contrast  that 
some  object  to  where  all  the  lighting  is  indirect. 

Fig.  12  shows  a  lobby  in  which  most  of  the  lighting  is  done 
by  bracket  lamps  located  high  on  pillars.  The  lamps  are  en¬ 
closed  in  sand  blasted  globes  open  at  the  bottom.  If  a  globe 
of  this  shape  is  used,  as  it  is  here,  for  the  sole  purpose 
of  enclosing  the  lamp,  it  is  better  not  to  select  one  which  is 
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open  at  the  bottom  as  a  closed  globe  will  look  better  and 
prevent  the  collection  of  dirt  on  the  globe  if  closed  with  asbes¬ 
tos  at  the  top.  The  arrangement  shown  is  fairly  good  and 
artistic.  In  a  lobby  of  this  kind  where  the  ce’Iings  are  fairly 
low,  it  would  be  possible  to  design  special  ceiling  fixtures  which 
would  conceal  the  sources  of  light  from  those  not  sitting  directly 
under  them.  Deep  art  glass  domes  with  ground  glass  bottoms, 
and  lamps  equipped  with  reflectors  inside  them,  the  domes  being 
of  such  shape  and  height  as  to  distribute  light  over  the  square 
spaces  between  four  posts,  would  accomplish  this  well.  A 
distributing  rather  than  a  concentrating  reflector  should  be  used. 
The  light  would  not  be  offensive  to  those  seated’ander  it  because 
it  would  be  so  far  out  of  the  line  of  vision  that  the  rays  would 
not  strike  the  eye  to  any  great  extent,  while  to  those  seated  in 
an  adjoining  section  of  the  room  the  lights  would  not  be  vis¬ 
ible. 

Fig.  II  shows  the  rotunda  of  the  Rookery  Building,  Chicago, 
recently  equipped  with  artistic  fixtures.  The  central  spheres 
are  Holophane  glass  and  similar  globes  arc  placed  on  each  of 
the  four  corners.  These  globes  direct  the  light  downw’ard,  and 
at  the  same  time  diffuse  it  so  as  to  avoid  the  glare. 

Fig.  13  shows  the  lobby  of  Hotel  Vendomc,  Boston.  The  cen¬ 
tral  basket  of  art  glass  is  surrounded  with  a  group  of  lamps  in 
Holophane  stalactite  globes  which  accomplish  most  of  the 
useful  lighting.  The  arrangement  is  an  excellent  one  in  so  far 
as  it  avoids  a  mistake  sometimes  made  in  connection  with  this 
type  of  fixture,  namely,  that  of  using  reflectors  on  the  lamps 
outside  the  baskets  which  allow  the  clear  glass  lamp  bulb  to  be 
exposed  in  all  its  crudity,  thus  spoiling  the  artistic  effect  of  the 
basket.  The  globes  used  in  this  case  increase  the  illumination 
at  all  angles  below  the  horizontal. 


A  New  Method  of  Assorting  Incandescent 
Lamps  According  to  Age. 

By  Dr.  Ci.ayton  H.  Sharp. 

O  all  electric  lighting  companies  practicing  the  system  of 
free  replacements  of  incandescent  lamps,  the  proper  as¬ 
sorting  of  the  lamps  which  are  returned  from  their  lines  is 
of  considerable  importance.  Experience  shows  that  if  all  returned 
lamps  were  reckoned  as  useless,  the  companies  would  suffer  ma¬ 
terial  losses  by  destroying  lamps  entirely  suitable  for  further  use¬ 
ful  service.  • 

The  assorting  may  be  pl.anped  simply  to  show  whether  or  not 
a  lamp  should  be  returned  to  the  lines  for  normal  service,  or 
it  may  be  more  discriminating.  It  may  divide  the  lamps  into 
classes,  such  as  (i)  those  suitable  for  further  service  under 
normal  conditions;  (2)  those  which  have  decreased  further  in 
candle-power  but  which  are  still  useful  for  certain  purposes 
where  high  candle-power  is  not  of  first  importance,  e.  g.,  their 
bulbs  may  be  colored;  (3)  those  which  have  so  nearly  finished 
their  useful  life  that  it  is  not  desirable  to  -make  further  use  of 
them. 

The  proper  and  best  way  to  assort  these  returned  lamps  is 
to  install  a  photometer  and  to  measure  each  lamp,  classifying 
the  lamps  according  to  their  candle-power.  In  this  operation 
the  initial  candle-power  and  voltage  of  the  lamp  must  be  taken 
into  account.  All  this  involves  investment  in  a  photometer  with 
the  nece.ssary  instruments,  rheostats,  etc. 

A  suitable  space  must  be  set  aside  for  the  photometer  and 
at  least  two  people  should  be  trained  as  a  photometer  team  to 
operate  it.  A  storage  battery  to  supply  steady  voltage  is  a  very 
desirable  adjunct.  Standard  lamps  must  be  provided  and  care¬ 
fully  watched,  instruments  checked  and  kept  in  order  and  in¬ 
sidious  errors  to  which  photometry  is  particularly  liable  must  be 
guarded  against.  This  demands  a  certain  amount  of  time  and 
attention  on  the  part  of  a  skilled  man  who  understands  such 
work.  It  is  a  troublesome,  and,  at  fir.st  sight,  a  comparatively  un¬ 
important  detail  of  central  station  operation.  There  is  a  strong 
temptation  to  neglect  it  altogether.  Too  often  it  is  neglected, 
especially  by  smaller  companies.  If,  however,  10  per  cent  of 
the  returned  lamps  are  capable  of  further  useful  service,  it  needs 
no  great  amount  of  arithmetic  to  show  that  such  neglect  is 


costly.  It  is,  of  course,  bad  policy  to  reissue  lamps  with  black¬ 
ened  bulbs  or  in  which  the  candle-power  has  deteriorated  con¬ 
siderably;  but  it  is  found  that  many  of  the  lamps  returned  from 
customers’  premises  have  never  been  used,  and  others  have  had 
only  slight  use  and  are  still  in  condition  for  useful  service.  It 
is  for  the  purpose  of  separating  these  lamps,  which  are  still  good, 
from  those  which  have  depreciated  preventing  their  reissue,  that 
methods  of  assorting  are  useful  to  the  lighting  companies.  There 
is  evidently  a  place  for  a  method  which  is  free  from  the  difficul¬ 
ties  and  the  complications  of  the  photometer  method ;  which 
requires  no  special  apparatus  or  skill,  and  which  is  speedy  and 
sufficiently  exact.  The  method  which  is  herewith  submitted  is 
believed  to  fulfill  these  requirements. 

The  Electrical  Testing  Laboratories  follows  the  long  established 
practice  of  estimating  the  degree  of  blackening  of  the  bulbs 
of  lamps  which  have  undergone  life  test.  For  purpose  of  esti¬ 
mation  an  arbitrary  scale  of  bulb  blackening  has  been  established, 
on  a  system  somewhat  resembling  the  hardness  scale  used  by 
mineralogists.  A  series  of  lamps  having  all  degrees  of  blackening, 
from  the  faintest  to  the  densest,  was  selected.  These  were  desig¬ 
nated  by  the  numbers  up  to  nine.  The  blackening  of  any  lamp 
is  determined  by  locating  it  in  this  series,  and  is  designated  ac¬ 
cordingly. 

To  facilitate  this  determination  the  scale  lamps  are  placed 
upright  in  front  of  a  ground  glass  screen  which  is  uniformly 
illuminated  from  behind.  Spaces  are  left  between  the  scale  lamps 
so  that  an  unknown  lamp  can  be  interpolated  anywhere  in  the 
series.  By  comparing  this  lamp  with  ^he  lamps  on  either  side 
it  is  easy  to  determine  whether  its  proper  position  in  the 
series  has  beeen  found. 

About  a  year  ago  some  three  hundred  lamps  were  tested 
to  determine  their  ultimate  limit  of  life,  i.  e.,  all  these  lamps 
were  left  on  life  test  until  they  burned  out.  After  burning  out 
the  degree  of  blackening  of  their  bulbs  was  estimated.  The 
life  of  these  lamps  extended  over  all  periods  from  50  hours 
for  the  earliest  burnout  to  2,868  hours  for  the  last.  The  bulb  . 
blackenings  ranged  all  the  way  from  zero  to  nine  on  the  scale. 

These  results  w£re  discussed  by  plotting  a  curve  showing 
the  relation  between  hours  life  to  burnout  and  bulb  blacken¬ 
ing.  This  curve,  which  is  shown  in  Fig.  i,  came  out  a  straight 
line,  the  points  being  quite  close  to  it  in  every  case.  Consid¬ 
ering  that  the  scale  of  blackening  is  an  arbitrary  one,  select¬ 
ed  without  the  aid  of  measurements  of  the  actual  absorption, 
this  is  somewhat  remarkable.  It  is  noticeable  that  the  inter¬ 
cept  of  the  curve  on  the  axis  falls  at  the  point  at  which  the 
lamp,  after  having  risen  and  passed  its  peak,  has  fallen  to  its 
original  candle-power.  The  bulb  blackening  does  not  begin 
to  be  perceptible  until  then.  The  conclusion  is  inevitable  that, 
at  least  in  the  case  of  lamps  burned  until  they  fail,  the  final 
degree  of  blackening  as  measured  on  this  scale,  is  proportional 
to  the  time  that  they  have  burned.  It  would  seem  not  war¬ 
rantable  to  assume  that  this  blackening  progresses  more  or  less 
uniformly  during  the  life  of  the  lamps  and  is  not  deposited  at 
the  moment  of  their  destruction.  If  this  is  correct,  it  should 
be  possible  to  estimate,  with  a  fair  degree  of  accuracy,  what 
point  any  lamp  has  reached  in  its  life  history  by  determining 
the  degree  of  blackening  of  its  bulb. 

To  test  the  accuracy  of  this  assumption,  life  test  lamps  when 
they  were  taken  off  the  racks  to  be  photometered,  were  examined 
for  bulb  blackening  also.  To-  make  this  examination  closer,  the 
steps  in  the  lower  part  of  the  blackening  scale  were  made  finer 
by  the  introduction  of  standards  representing  discoloration  of 
2l'2,  and  4J/2.  These  tests  were  made  on  sev¬ 
eral  successive  days  and  the  results  were  plotted  out.  Special 
care  was  taken  to  determine  the  degree  of  blackening  correspond¬ 
ing  to  the  80  per  cent  point  in  candle-power — the  blackening 
at  the  end  of  the  useful  life  of  the  lamp.  For  this  purpose  a 
large  number  of  “finals”  were  examined,  and  this  point  was 
quite  definitely  located.  All  the  curves  so  obtained  were  straight 
lines  and  coincided  quite  closely  with  the  upper  part  of  the 
curve  of  Fig.  i. 

In  this  way  it  was  demonstrated  that  the  degree  of  black¬ 
ening  constitutes  a  fairly  reliable  criterion  for  the  depreciation 
of  a  lamp.  Moreover,  it  is  a  criterion  which  is  independent  of 
the  candle-power  of  the  lamp.  To  locate  by  means  of  a  pho- 
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tonieter  the  position  of  a  returned  lamp  on  its  life  curve  re¬ 
quires  a  knowledge  of  its  initial  candle-power  and  voltage  rating. 

The  bulb  blackening  gives  directly  the  percentage  of  its 
useful  life  which  a  lamp  has  spent.  It  is  also  independent  of 
the  efficiency  at  which  the  lamp  has  been  operated.  The  lamp 
alone  tells  its  own  complete  story  without  reference  to  initial 
or  intermediate  conditions. 

The  next  step  was  to  find  out  whether  this  criterion  can  be 
used  practically  in  assorting  the  lamps  actually  returned  to  a 
lighting  company.  Through  the  courtesy  of  two  lighting  com¬ 
panies  this  has  been  possible.  The  first  of  these  companies 
assorts  its  returned  lamps  into  three  groups — those  above  15 
cp,  those  between  15  cp  and  14  cp,  and  those  below  14  cp. 
This  is  done  with  a  photometer.  Standards  of  bulb  blackening 
corresponding  to  the  above  stages  of  life  were  prepared,  and 
a  simple  arrangement  was  constructed  for  matching  the  returned 
lamps.  The  lamps  were  assorted  into  the  above  groups  by  the 
bulb  blackening  method,  and  then  the  lamps  in  each  group  were 
photometered  by  the  lighting  company’s  force,  as  usual.  Ac- 


since  70  per  cent  of  these  lamps  were  correctly  classified.  The 
results  of  even  this  considerable  percentage  of  errors  could 
not  be  very  serious.  The  small  percentage  of  errors  nude  in 
discriminating  between  lamps  above  14  cp  and  those  below  that 
point  shows  that  the  method  meets  fairly  well  the  requirements 
of  practice  for  this  method  of  assorting. 

A  notable  advantage  of  the  method  is  the  quickness  with 
which  the  work  can  be  done.  In  photometering  the  above  lamps 
the  labor  of  two  operators  during  four  hours  was  required, 
while  in  making  the  bulb  inspection  one  operator  with  the 
simplest  possible  equipment  accomplished  the  same  work  in 
three  hours,  hence  with  three-eighths  of  the  labor  cost.  The 
time  of  the  bulb  inspector  included  that  necessary  for  clean¬ 
ing  the  bulbs,  a  duty  of  which  he  relieved  the  photometer 
operator. 

An  inspection  of  950  lamps  returned  to  the  other  company 
showed  that  in  assorting  into  classes  above  and  below  13  cp 
about  5  per  cent,  of  errors  was  made. 

The  bulb  blackening  method  is  useful  for  other  purposes 


Percentage  Useful  Life 

FIG.  I. — CURVE  SHOWING  RELATION  BETWEEN  HOURS  LIFE  TO 
BURN-OUT  AND  BULB  BL.\CKENING. 


Bulb  Blackening  Numbers 


FIG.  2. — CURVE  SHOWING  PERCENTAGE  OF  LIGHT  ABSORBED  BY 
BLACKENED  BULBS. 


cepting  the  photometrical  values  as  correct,  the  number  of  er¬ 
rors  made  by  the  bulb  blackening  method  was  ascertained.  Two 
different  trials  of  this  sort  were  made,  the  results  of  which  are 
incorporated  in  the  accompanying  table. 

Table  I. 

Classification  into  Groups  "by  Bulb  Blackening. 

First  day.  Second  day. 

Number  of  i6-cp  lamps  inspected . 368  lamps.  432  lamps. 

Classided  in  Group  No.  1  above  15  cp . 180  “  242  “ 

Classified  in  Group  No.  2  15  cp  to  14  cp . 100  “  100  " 

Classified  in  Group  No.  3  below  14  cp .  88  “  80  “ 

Erroneously  Classified,  as  indicated  by  Subsequent  Photometry. 

First  day.  Second  day. 

Group  No.  I .  8  lamps  or  , 4. 5%  24  lamps  or  10% 

Group  No.  2 .  29  “  “  '  29%  31  “  “  31% 

Group  No.  3 .  6  “  “  6.8%  31  “  “  2.5% 


Total  errors  .  43  “  “  12%  57  “  “  13% 

Assuming  that  the  test  had  been  made  with  a  view  to  sep¬ 
arating  the  lamps  into  high  and  low  groups  only,  taking  14  cp 
as  the  dividing  line.  Table  II  was  compiled. 


Table  II. 

Assorted  Into  High  and  Low  Groups. 

First  day. 

Errors . |  12.3% 

( Low,  3.7% 


Second  day. 
High,  5.1% 
Low,  7.2% 


It  will  be  seen  that  the  results  are  quite  satisfactory  as  far 
as  selecting  lamps  above  15  cp  and  below  14  cp  is  concerned. 
A  much  larger  percentage  of  errors  was  made  in  15-14  cp 
group.  This  corresponds  to  the  greater  difficulty  in  discriminat¬ 
ing  between  such  small  differences  in  bulb  blackening  as  cor¬ 
respond  to  a  drop  of  only  one  candle-power  in  the  life  of  the 
lamp.  Even  so,  the  method  is  by  no  means  a  total  failure. 


than  merely  separating  lamps  into  high  and  low  groups.  A 
company  in  possession  of  a  set  of  blackening  or  discoloration 
standards  is  in  a  position  to  investigate  its  returned  lamps  and 
to  determine  whether  lamps  are,  in  general,  returned  too  early 
or  too  late  in  their  lives.  It  makes  it  easy  to  obtain  valuable 
information  as  to  the  operation  of  the  free  replacement  sys¬ 
tem.  For  instance,  an  inspection  of  some  1,300  lamps  returned 
to  a  lighting  company  showed  an  average  bulb  blackening  of 
3.4,  indicating  that  the  average  period  of  use  had  exceeded  the 
period  of  useful  life  by  20  per  cent.  The  classification  made 
of  these  lamps  is  shown  in  Table  III. 


Bulb  discoloration. 

No.  of 
Lamps. 

Proportion  of  total 
No.  inspected. 

Proportion 
of  avg.  effec¬ 
tive  life  indicated. 

I 

206 

15-4% 

45% 

2 

187 

13-9% 

80% 

3 

321 

23-9% 

115% 

4 

305 

22.8% 

130% 

S 

186 

13.9% 

i6s% 

6 

7- 

5.4% 

200% 

7 

39 

2.9% 

235% 

H 

-M 

1.8% 

250% 

It  is  of  interest  to  know  what  the  different  steps  in  this 
blackening  scale  are  numerically  equal  to.  To  determine  this, 
the  percentage  of  light  absorbed  was  measured  on  a  photome¬ 
ter.  Several  sets  of  lamps  corresponding  to  the  steps  of  the 
blackening  scale  were  selected.  Each  of  these  was  placed  in 
the  photometer  rotator  with  a  tubular  lamp  behind  it.  The 
percentage  of  light  transmitted  was  thus  determined.  Similar 
measurements  were  made  on  new  lamps  to  determine  what  por¬ 
tion  of  this  light  was  intercepted  by  the  clear  glass  and  what 
portion  by  the  carbon  coating.  After  this  had  been  done  the 
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bases  were  removed  from  these  lamps  and  the  absorption  of 
one  thickness  of  the  lamp  wall  was  measured  by  putting  the 
miniature  lamp  inside  the  empty  bulb.  The  results  of  prelimi¬ 
nary  measurements  are  shown  in  the  curve  of  Fig.  2.  It  will 
be  seen  that  this  curve  is  nearly  a  straight  line  for  the  lower 
numbers  which  cover  the  ordinary  range  of  returned  lamps. 
These  results  are  subject  to  revision. 

An  interesting  conclusion  from  the  above  is  that  in  round 
numbers  50  per  cent  of  the  decrease  in  candle-power  of  a  lamp 
is  produced  by  bulb  blackening  and  50  per  cent  by  changes  in 
the  filament. 

Central  Station  Management. 

The  “Question  Box”  of  the  National  Electric  Light  Associa¬ 
tion  presented  at  Atlantic  City  and  prepared  under  the  editorship 
of  Mr.  Paul  Lupke,  aggregates  no  less  than  493  large  octavo 
pages  of  text,  followed  by  several  very  complete  indexes.  One 
of  the  most  interesting  sections  is  that  under  the  head  of  “Man¬ 
agement.”  and  occupying  37  pages.  Below  will  be  found  a  selec¬ 
tion  of  the  queries  and  answers  appearing  in  this  section. 

What  are  managers  in  small  towns  doing  to  compete  with  the 
gasoline  proposition? 

I.  We  have  strong  gasoline  competition,  our  town  being  the 
home  town  of  the  American  Gas  Machine  Company.  We  keep 
talking  to  the  public  about  gasoline  danger,  odor,  dust,  incon¬ 
venience,  et  cetera,  but  the  very  low  cost  of  gasoline  light  im¬ 
presses  them  more  than  do  the  drawbacks  of  the  light.  2.  Use 
Nernst  lamps.  3.  In  small  towns,  perhaps  more  than  in  large 
ones,  one  sees  the  bad  use  of  incandescent  lighting.  It  is  not 
at  all  unusual  to  see  a  row  of  bare  lamps  hung  over  the  counter 
on  each  side  of  the  store,  which  furnishes  the  entire  illumination. 
Many  towns  arc  now  waking  up  to  the  fact  that  simply  to  put 
so  much  light  in  a  store  or  room  is  not  sufficient  and  that  the 
customers  are  paying,  not  so  much  per  kilowatt-hour,  but  really 
for  illumination.  In  order,  therefore,  to  compete  with  gasoline, 
such  electric  light  companies  are  paying  especial  attention  to 
illumination,  so  as  to  give  the  customer  the  best  possible  service 
for  the  money.  4.  By  advertising,  showing  the  danger  and  dis¬ 
advantage  of  gasoline.  We  recently  had  some  gasoline  competi¬ 
tion  and  successfully  got  it  out  of  the  way  by  advertising  in  the 
newspapers,  inserting  clippings  of  gasoline  explosions  in  different 
parts  of  the  country,  sending  out  pamphlets  describing  explosions, 
calling  attention  to  the  bad  smell  which  always  comes  from  the 
use  of  gasoline  for  lamps  and  the  necessary  attention  any  gasoline 
plant  requires. 

How  small  a  town  will  justify  the  building  of  an  electric  light 
plant? 

I.  We  have  only  a  loo-kw  outfit,  which  has  never  run  over¬ 
loaded.  We  have  been  in  business  for  seventeen  years,  net  divi¬ 
dends  for  that  time  averaging  after  all  expenses,  renewals  of 
equipment,  and  expenditures  for  new  machinery,  10  per  cent  per 
year.  Town  is  wired  for  about  4.000  i6-cp  equivalents.  Inhab¬ 
itants,  3,000.  2.  In  the  installation  of  electric  light  plants,  not 

so  much  depends  on  the  size  cf  the  town,  as  on  the  character  of 
the  dwellings  and  the  possibilities  of  supplying  power  and  cur¬ 
rent  to  manufacturers.  W'e  have  had  successful  operations  in 
first-class  resident  towns  of  some  2,000  population  and  upward. 
In  another  location  where  the  town  was  situated  25  miles  from  a 
city  of  any  size  and  the  community  was  dependent  on  farming 
districts,  which  had  a  population  of  over  5,500  people,  the  plant 
would  not  earn  a  very  large  return  on  the  capital. 

What  conditions  should  be  taken  into  account  in  determining 
if  a  day  load  would  pay  in  towns  of  from  2,000  to  10,000  popula¬ 
tion?  Also,  what  conditions  should  govern  the  price  of  energy 
for  motors  to  be  sold  to  several  large  consumers  in  order  to 
assist  day  load? 

I.  A  day  load  in  a  town  of  from  2,000  to  10.000  population 
would  depend  entirely  upon  the  amount  of  motor  load  obtain¬ 
able.  The  price  to  be  charged  for  day  load  service  would  depend 
upon  the  cost  of  producing  the  extra  energr>’  and  rates  could 
not  be  materially  lowered  in  case  the  output  were  so  small  that 


the  additional  cost  of  a  day  shift  of  attendants  would  constitute 
a  heavy  percentage  of  total  cost  of  production.  2.  The  amount 
of  motor  business  available.  The  price  of  energy  should  be 
governed  entirely  by  the  character  of  the  load  and  the  generating 
costs.  3.  The  net  cost  of  carrying  day  load,  including  interest 
on  duplicate  apparatus  necesary  to  insure  continued  service,  and 
the  probable  amount  of  motor  business  to  be  had.  Large  cus¬ 
tomers  will  have  to  be  taken  at  a  rate  that  will  justify  them  in 
discontinuing  their  e.xisting  arrangements  for  power,  but  should 
not  be  given  a  rate  that  does  not  show  a  profit.  Otherwise, 
they  will  become  burdensome  when  the  opportunity  offers  to 
load  your  plant  with  smaller  customers  at  a  living  rate.  You 
have  also  to  reckon  with  the  tendenej'  of  large  users  of  power 
to  honestly  underestimate  the  cost  of  maintaining  and  operating 
their  own  plants. 

On  what  sized  plants  in  cities  of  from  2,000  to  10,000  is  it 
better  to  install  meters  in  preference  to  flat  rates? 

I.  Install  meters.  Flat  rates  are  not  known  to  good  business 
methods;  it’s  guesswork,  therefore  could  not  be  just  to  either 
the  customer  or  the  lighting  company.  A  meter  is  a  device  or 
means  for  weighing  or  measuring  the  goods  or  product  of  your 
plant.  All  manufacturing  concerns  pay  especial  attention  to  the 
amount  given  for  a  fixed  value.  Try  it;  whether  the  town  be 
small  or  large,  it  will  pay.  Have  both  flat  and  meter  rate.  Work 
the  meter  rate,  but  if  your  customer  says,  “I  don’t  know  anything 
about  how  much  light  I  can  get  for  a  kilowatt-hour,”  refer  to 
your  flat  rate,  and  say,  “Wire  up  and  try  a  meter.  If  you  think 
it  is  too  high,  I  will  run  the  lights  in  this  room  for  (having 
figured  it  out)  so  many  dollars  per  month.”  It  catches  ’em.  2. 
On  any  size  contemplated.  No  plant  too  small  for  meters. 
(Seven  answers  to  this  effect.)  3.  Meters  are  generally  desir¬ 
able  in  all  plants  regardless  of  size  of  town.  Start  right  and 
when  you  reach  the  point  where  a  day  load  is  to  be  had,  you 
will  not  be  troubled  by  twelve-hour  flat-rate  customers  who 
negligently  burn  lights  all  day. 

In  small  companies,  where  the  station  and  line  force  consists 
of  not  more  than  ten  or  twelve  men,  all  told,  is  it  advisable  to 
attempt  any  rotation  of  duties  for  the  employes,  in  order  to 
familiarize  them  with  one  another’s  w'ork,  as  a  precautionary 
measure  in  case  of  emergency? 

I.  Yes.  In  these  times  of  intense  commercialism  the  man  who 
has  but  one  idea  and  little  or  no  ambition  to  rise  is  generally  a 
poor  investment.  Stay  with  the  man  who  gladly  gives  a  hand 
in  any  department  of  the  work.  2.  It  is  very  advisable  so  to 
arrange  work  that  at  least  two  men  are  competent  to  handle  each 
class  of  work  or  department,  and  the  more  men  fitted  to  take 
charge  of  any  particular  line  of  work,  the  better.  3.  I  think  that 
in  plants  of  any  size  it  is  advisable  to  have  your  organization 
carried  out  on  the  lines  of  having  men  familiarize  themselves 
with  one  another’s  work,  so  that  in  case  of  emergency  the  work 
may  be  carried  on  with  more  intelligence.  4.  Some  attention 
should  be  given  to  the  organization  of  a  small  force  of  ten  or 
twelve  men,  so  that  in  case  of  emergencies  employes  will  be  so 
trained  that  they  will  be  interchangeable  in  different  positions. 
5.  I  have  found  it  of  benefit  to  do  so.  6.  Not  advisable  to  attempt 
rotation  of  duties,  as  each  class  of  work  requires  long  service  to 
become  proficient,  and  a  man  with  only  a  slight  acquaintance  wuth 
the  duties  of  another  might  make  serious  or  fatal  mistakes.  7. 
No;  the  benefits  gained  would  be  offset  by  increase  in  mainte¬ 
nance  cost  of  plant,  and  the  chances  are  that  your  service  would 
be  ruined  in  the  attempt.  However,  a  school  intended  to  ac¬ 
complish  the  same  end  or  result  could  do  no  harm.  8.  Under 
such  circumstances  employes  should  be  worked  in  rotation,  at 
least  to  such  an  extent  as  to  familiarize  them  with  each  other’s 
duties,  this  being  done,  if  possible,  in  pairs.  More  efficient  oper¬ 
ation  might  be  obtained  by  their  not  usually  working  in  rotation, 
but  they  should  work  in  rotation  sufficiently  to  meet  an  emergency 
call.  9.  Yes.  In  addition  to  the  insurance  value  of  such  an 
arrangement,  it  will  generally  be  found  that  a  well-rounded  man 
is  better  than  a  specialist. 

Should  either  the  operating  or  commercial  departments  of  an 
electric  company  desirous  of  increasing  its  motor  business  have 
all  consumers’  apparatus,  shafting  and  machinery  inspected  and 
tested  periodically  by  an  expert  so  as  to  reduce  waste,  and  in 


July  7,  1906. 


ELECTRICAL  WORLD. 


21 


this  manner  get  in  closer  touch  with  consumers  and  insure  their 
continued  patronage? 

I.  Yes,  apparatus  should  be  tested  when  there  is  any  reason 
to  believe  that  the  machinery  is  not  operating  at  maximum  effi¬ 
ciency  and  customer  shown  how  changes  may  be  made  to  increase 
economy  in  current  consumption.  2.  I  think  it  well  for  the  oper¬ 
ating  department  to  have  all  customers’  apparatus,  up  to  a  cer¬ 
tain  point,  tabulated  on  a  card  system,  so  as  to  give  them  intel¬ 
ligent  assistance  at  once  in  case  of  trouble  of  any  nature;  the 
more  you  can  help  a  customer  out  of  difficulties,  in  emergencies, 
in  case  of  breakdown  or  otherwise,  the  better  impression  you 
have  made,  and  this  will  tend  to  insure  continued  patronage.  3. 
To  install  a  motor  properly,  some  attention  should  be  given  to 
the  customer’s  apparatus,  in  order  that  after  the  motor  is  in¬ 
stalled  he  may  get  satisfactory  results.  This  will  satisfy  the 
customer  and  you  are  in  a  position  to  compare  the  consump¬ 
tion  with  other  locations  and  take  on  more  business.  I  do  not 
think  periodical  tests  would  be  desirable  after  the  first  inspection. 
4.  Yes.  Any  reasonable  expenditure  that  the  company  can  make 
to  convince  a  customer  that  the  company  is  working  to  render  the 
best  service  at  the  least  cost  to  the  customer,  is  advisable. 
(Four  answers  are  to  this  effect.) 

What  is  being  done  to  convince  people  of  the  company’s  proper 
relation  to  the  public?  Will  publicity  be  of  advantage  in  this 
connection,  and  what  will  be  of  the  greatest  value  in  convincing 
the  public  that  they  are  getting  full  value  for  what  they  are 
paying? 

I.  The  best  known  method  would  appear  to  be  the  dissemina¬ 
tion  of  literature  in  the  form  of  a  monthly  bulletin  through 
which  medium  much  of  the  prejudiced  misinformation  emanating 
from  sources  of  malice  could  be  removed  from  the  public  mind. 
Publicity,  in  conjunction  with  tactful,  courteous  treatment  of 
consumers,  is  certainly  the  only  means  of  achieving  the  desired 
result.  Again,  by  drawing  comparisons  between  rates  obtaining 
elsewhere,  and,  generally  speaking,  putting  “above  board’’  all 
intercourse  with  the  public,  the  controlling  element  will  grad¬ 
ually  but  surely  become  satisfied  that  it  is  getting  its  money’s 
worth.  2.  A  literature  campaign  should  be  established  in  com¬ 
munities  that  are  large  enough  to  support  same.  Bureaus  that 
distribute  matter  touching  on  this  subject  to  smaller  companies 
at  a  nominal  cost  are  in  operation  in  large  cities.  3.  It  is  essen¬ 
tial  that  public  service  corporations  maintain  proper  relations 
with  the  public,  and  important  that  the  public  be  shown  the  good 
faith  of  the  company  in  all  its  transactions.  The  establishment 
and  maintenance  of  cordial  relations  with  all  customers  through 
a  broad-minded  policy  of  business  conduct  will  go  far  toward 
convincing  the  people  generally  of  the  company’s  good  will  and 
fair  treatment.  Publicity,  however,  may  be  used  to  decided  ad¬ 
vantage  in  announcing  broad  policies  and  bringing  to  the  atten¬ 
tion  of  the  public  at  intervals,  and  in  a  forceful  manner,  infor¬ 
mation  bearing  upon  the  relations  of  the  company  and  the  public. 
No  amount  of  publicity,  however,  will  successfully  counteract 
the  effect  on  the  public  resulting  from  unreasonable-minded 
policies  or  unsatisfactory  service.  4.  Nothing  will  be  so  helpful 
in  impressing  upon  the  public  the  desire  of  the  company  to  main¬ 
tain  a  friendly  attitude  as  the  demeanor  and  the  bearing  of  the 
individuals  who  come  in  contact  with  the  people.  Publicity  is 
of  course  advisable,  but  if  the  action  of  the  employes  and  repre¬ 
sentatives  of  the  company  does  not  conform  to  the  advertised 
policy,  the  public  will  feel  that  the  announced  policy  is  a  sub¬ 
terfuge  and  is  not  to  be  carried  out.  This  answer,  »f  course, 
presumes  that  the  company  is  delivering  the  best  service  possible 
to  the  community,  but  the  former  is  necessary  quite  as  much  as 
the  latter.  5.  An  able  commercial  department  with  first-rate 
district  representatives  is  the  best  means  of  accomplishing  this 
end.  6.  See  to  it  that  every  employe  treats  the  public  in  a  fair 
way.  Educate  the  public  as  much  as  possible,  but  start  by  edu¬ 
cating  the  newspapers,  give  them  all  the  information  with  good 
business  judgment.  A  small  news  item  once  in  a  while  will  be 
appreciated  by  the  editor  and  he  will  be  inclined  to  be  your 
friend.  7.  Give  them  all  they  can  stand  in  the  way  of  publicity 
about  your  meters  of  all  kinds  and  prove  to  them  that  you  are 
absolutely  honest  in  the  matter. 


Under  what  circumstances  do  you  consider  small  two-story  res¬ 
idences  as  desirable  customers? 

I.  The  greater  part  of  our  business  is  with  occupants  of  small 
two-story  houses.  This  class  of  customer  usually  comes  on  at 
peak  load,  but  to  compensate  this  we  charge  twenty  cents  per  kw- 
hour  with  no  discount  for  prompt  payment.  Minimum  rate  of 
$i  per  month  whether  meter  records  that  amount  or  not.  We 
have  found  this  class  of  business  satisfactory.  2.  If  the  rates 
take  into  account  the  number  of  hours’  use  of  the  maximum, 
and  if  a  guaranteed  minimum  is  required,  small  two-story  resi¬ 
dences  should  always  be  desirable  customers ;  with  the  possi¬ 
bilities  of  introducing  heating  appliances,  this  class  of  business 
will  undoubtedly  pay  much  better  in  the  future.  3.  We  want  as 
many  of  them  as  we  can  get.  4.  I  believe  it  desirable  for  an 
electric  light  company  to  add,  as  far  as  possible,  small  customers 
to  their  load,  but  in  order  to  get  such  customers  it  is  necessary 
to  give  them  the  best  service  for  a  minimum  cost,  as  otherwise 
they  would  surely  use  gas.  For  example,  in  Flatbush,  Brooklyn, 
N.  Y.,  practically  all  two-family  houses,  as  well  as  small  single 
houses,  are  using  gas ;  the  houses  not  even  being  wired  for 
electricity.  If  the  customer  or  tenant  could  be  convinced  that 
electricity  could  be  furnished  for  anywhere  near  the  same  cost, 
a  large  number  of  customers  could  be  secured.  With  the  pres¬ 
ent  wasteful  method  of  using  electric  light,  however,  this  is  im¬ 
possible,  and  it  means  that  we  must  educate  the  customer  up  to 
the  knowledge  that  electricity  can  be  used  more  cheaply  and 
economically  by  means  of  proper  illuminating  engineering.  5. 
Every  store  or  house,  no  matter  what  the  size,  should  be  con¬ 
sidered  a  desirable  customer.  Of  course  the  larger  the  customer, 
the  better  the  management  would  appreciate  such  an  installation, 
yet  the  small  customer  should  not  be  overlooked,  and  he  should 
be  sought  quite  as  much  as  the  large  customer.  6.  Under  prac¬ 
tically  all  circumstances  surrounding  the  central  station  business 
to-day.  The  average  citizen  is  generally  a  desirable  customer. 

What  is  the  best  method  of  paying  solicitors? 

I.  We  have  employed  solicitors  on  a  combined  salary  and  com¬ 
mission  basis.  They  would  get  customers,  but  promise  them 
more  than  they  should.  Often  the  solicitor  left  town  (we  can¬ 
not  employ  one  the  year  around)  and  we  would  get  into  trouble 
by  not  being  able  to  comply  with  the  solicitor’s  promises.  We 
now  allow  a  commission  on  the  first  four  months’  bills  (maxi¬ 
mum  total  commission  paid  $3.00)  of  every  new  customer  who 
is  secured  by  our  bookkeeper,  superintendent  or  electrician.  This 
works  well  in  our  town  (6,000  inhabitants).  We  get  the  cus¬ 
tomer,  and  our  employes  increase  their  wages.  They  do  not 
promise  too  much,  because  if  they  do  so,  the  customer  will  prob¬ 
ably  quit  being  a  customer  and  the  employe  will  lose  part  of  his 
commission.  Furthermore,  the  people  have  more  confidence  in 
the  statements  of  our  regular  employes  than  those  of  a  temporary 
solicitor.  Our  employes,  after  practically  convincing  a  pros¬ 
pective  customer,  turn  them  over  to  the  manager,  who  closes  the 
deal.  2.  A  stated  salary,  and  in  some  cases  commission  on  total 
sales ;  especially  small  appliances.  3.  Pay  solicitors  on  the  basis 
of  net  increase  in  revenue  secured.  4.  By  both  a  commission  and 
salary.  5.  The  policy  of  this  company  is  to  employ  solicitors  on 
a  salary  and  commission  basis.  We  pay  a  nominal  weekly  salary 
with  incidental  expenses,  and  allow  a  commission  of  two  per 
cent  per  i6-cp  lamp  in  excess  of  750  i6-cp  equivalents  obtained 
per  month  for  the  months  of  March,  April,  May,  June,  Septem¬ 
ber,  October,  November  and  December,  and  500  i6-cp  for  the 
remaining  four  months.  This  method  of  employing  solicitors 
has  been  very  satisfactory,  the  commission  acting  as  an  incentive 
to  the  performance  of  extra  work,  following  up  and  willingness 
to  keep  appointments  after  business  hours.  6.  After  experience 
with  several  plants,  I  am  satisfied  that  the  best  method  of  pay¬ 
ing  an  average  solicitor  is  a  combination  of  salary  and  commis¬ 
sion  bonus  according  to  results  secured.  The  proper  control  over 
the  time  and  itinerary  of  the  solicitor  cannot  be  secured  except 
by  salary  and  the  best  services  of  even  the  most  conscientious 
men  are  likely  to  be  intensified  by  the  inducement  of  a  bonus 
for  results.  The  method  of  determining  bonus  and  the  amount 
of  same  will  vary  greatly  according  to  local  conditions,  but  the 
principle  will  hold  good  in  any  territory. 
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Docs  it  pay  a  lighting  company  to  do  interior  wiring  where 
there  are  no  competing  electrical  contractors? 

I.  Yes;  but  contractors  are  good  new-business  getters;  they 
should  be  looked  upon  as  a  help  rather  than  a  burden.  Get  a 
few  competent  contractors  in  your  town ;  you  want  to  sell  elec¬ 
tricity,  not  profitable  wiring.  2.  As  a  proposition  by  itself  it  does 
not  pay,  but  in  small  towns  it  seems  necessary  to  do  it  in  order 
to  accommodate  customers  and  to  be  able  to  get  and  handle  new 
business  more  promptly.  3.  We  do  practically  all  the  wiring  in 
our  town,  there  being  no  competition  by  contractors.  We  make 
a  small  profit  and  the  scheme  works  satisfactorily.  4.  In  a  town 
of  about  3.000  we  have  been  compelled  to  do  our  own  wiring  and 
selling  of  fixtures.  We  find  that  unfavorable  public  sentiment 
is  constantly  created  by  this  combination.  People  are  likely  to 
complain  of  high  light  bills  with  charges  of  robbery  against  us 
as  contractors.  W e  do  not  like  to  do  the  wiring  and  would 
gladly  turn  it  over  to  others,  whom  we  would  aid.  This  we  think 
would  be  the  better  policy  and  benefit  our  relations  with  the 
public.  5.  In  cities  where  wiring  contractors  have  exorbitant 
prices  the  company  should  foster  competition  by  establishing  a 
competitor  in  wiring  business.  This  will  have  a  tendency  to 
bring  contractors  down  to  a  fair  remuneration.  6.  Only  as  a 
factor  for  increasing  the  load,  not  as  a  paying  business.  7.  Cer¬ 
tainly;  otherwise  increase  of  business  would  be  very  much  lim¬ 
ited.  8.  It  certainly  would;  but  if  more  than  one  competing 
electrical  contractor,  it  would  not.  9.  Yes,  even  at  cost.  10.  Yes. 

Should  lighting  companies  sell  motors  or  fans  in  towns  where 
by  so  doing  they  antagonize  electrical  contractors? 

I.  In  a  broad  sense,  the  question  of  whether  or  not  a  central 
station  should  enter  the  trading  business  by  selling  motors,  fans 
and  other  apparatus,  is  one  that  must  be  decided  by  the  local 
conditions.  If  the  town  is  of  sufficient  size  to  enable  contractors 
to  work  up  a  satisfactory  business  and  invest  enough  capital  to 
carry  adequate  stocks,  the  central  station  will  probably  find  it 
unnecessary  to  enter  the  trading  business  and  will  be  likely  to 
procure  best  results  by  working  with  the  contractors.  Where 
the  town  is  too  small  to  support  electrical  contractors  with  suffi¬ 
cient  capital  to  carry  an  adequate  stock,  the  central  station  will 
probably  find  it  necessary  to  enter  the  trading  business  to  a 
greater  or  less  extent  and  even  in  some  places  large  enough  to 
support  contractors  it  may  be  necessary  for  the  central  station 
to  canvass  actively  for  the  installation  of  certain  apparatus,  ow¬ 
ing  to  apathy  of  the  contractors  or  to  the  fact  that  the  contractors 
may  be  too  busy  on  construction  work,  which  is  ordinarily  more 
profitable  to  them  than  is  the  sale  of  apparatus,  particularly  in 
small  units.  Under  no  circumstances  should  the  lighting  com¬ 
pany  antagonize  the  contractors.  In  fact,  the  interests  of  the 
lighting  company  and  the  contractors  are  mutually  interdependent, 
and  by  the  use  of  proper  tact  and  diplomacy  it  should  be  possible 
for  the  central  station  to  work  as  far  as  necessary  in  developing 
its  own  business  without  antagonizing  the  contractors,  who  can, 
in  many  ways,  assist  the  central  station.  The  details  of  arrange¬ 
ments  between  the  central  station  and  contractors  require  to  be 
worked  out  in  accordance  with  the  local  conditions  present  in 
each  place.  No  general  rules  can  be  laid  down  that  will  apply. 
2.  Should  the  prices  and  manner  of  introducing  them  by  con¬ 
tractors  have  a  tendency  to  cause  your  losing  the  business  in  the 
way  of  current  sales,  I  would  say  yes,  by  all  means.  3.  Yes; 
gas  companies  found  that  they  had  to  sell  appliances  to  increase 
business.  We  are  not  ready  to  turn  our  new  business  future 
into  any  contractor’s  hands.  4.  I  think  that  an  electric  light 
company  should  do  anything  it  can  in  order  to  promote  the  sale 
of  current,  and  if  by  selling  motors  or  fans  it  can  sell  more  cur¬ 
rent,  but  must  antagonize  electrical  contractors,  I  should  say 
antagonize  them.  5.  Lighting  companies  should  sell  motors  and 
fans  through  their  display  department.  By  taking  this  business 
on  gradually,  it  should  not  antagonize  an  electric  contractor.  6. 
Not  as  a  rule.  When  for  any  special  reason  it  is  desirable  to 
make  a  sale,  contractors  should  be  allowed  to  compete  or  to  sell 
the  apparatus  through  the  lighting  company.  7.  No. 

What  is  a  fair  average  number  of  meter  readings  per  man 
per  day? 

I.  Our  men  average  249  readings  per  day,  this  including  the 
business  and  residence  districts  and  the  reading  of  gas  and  elec¬ 


tric  meters  by  the  same  man.  2.  The  number  of  meler  readings 
one  man  can  take  per  day  depends  on  whether  meters  are  scat¬ 
tered  over  a  large  area  or  bunched.  Taking  an  average-sized 
city,  under  average  conditions,  should  say  that  a  good  man  could 
make  200  readings.  3.  One  hundred  and  seventy-five.  4.  One 
hundred  and  twenty-five.  5.  Laid  out  in  routes,  too  meters.  6. 
This  depends  altogether  on  local  conditions — as  to  how  large  an 
area  a  certain  number  of  meters  cover.  In  resident  districts 
where  meters  are  nearly  all  in  attics,  about  50  meters  per  day ; 
in  business  places,  where  meters  are  wired,  as  they  should  be, 
not  over  seven  feet  from  the  floor,  about  100  meters  per  day. 

Do  your  meter  readers  report  to  the  accounting  department, 
to  the  office,  to  the  meter  department,  or  to  the  superintendent 
of  distribution? 

I.  Our  meters  are  read  by  experienced  inspectors.  Inspectors 
report  to  office  of  superintendent  of  light  and  power  department 
on  all  regular  inspection  work.  All  meter  readings,  however, 
are  checked  by  the  chief  inspector  and  are  then  turned  into  the 
accounting  department,  where  an  experienced  clerk  makes  up  the 
bills;  if  any  unusual  irregularities  are  noticed,  the  clerk  holds 
the  bills  for  further  investigation.  2.  The  meter  reading  is  in 
charge  of  the  superintendent  of  distribution,  who  gives  out  the 
route  books  and  has  them  returned  to  him,  this  work  being 
done  as  nearly  as  possible  in  connection  with  the  accounting 
department.  3.  The  meter  readers  are  under  the  superintendent 
of  distribution,  but  report  to  the  accounting  department  for  in¬ 
structions.  4.  A  department  designated  “billing  department,” 
which  handles  all  meter  readings,  consumers’  bills,  etc.  5.  The 
matter  of  reading  meters  is  purely  an  accounting  matter  and 
should  be  entirely  in  charge  of  the  accounting  office.  (Five  re¬ 
plies  to  this  effect.)  '6.  The  statement  is  made  that  the  reading 
of  meters  is  purely  an  accounting  matter  and  should  be  entirely 
in  charge  of  the  accounting  department.  On  the  face  of  it  this 
statement  seems  to  be  a  plain  fact  not  subject  to  question  or 
argument,  but  a  common-sense  investigation  of  the  situation  will 
reveal  conditions  which  might  even  convince  an  accountant  that 
the  stand  taken  by  him  is  subject  to  successful  assault.  The  ob¬ 
ject  of  an  electric  light  company  is  to  sell  electricity,  and  to  do 
this  successfully  in  competition  with  other  illumination  having  the 
advantage  of  lower  cost,  it  must  take  full  advantage  of  the  pos¬ 
sibility  of  relieving  the  customer  of  absolutely  everything  else  in 
connection  wdth  his  lighting  except  the  payment  of  his  bill,  cor¬ 
rectly  rendered.  Unfortunately,  the  manufacture  of  electric 
meters  has  resulted  in  a  variety  of  instruments  involving  a  more 
or  less  confusing  agglomeration  of  dials,  and  the  exigencies  of 
the  operating  and  purchasing  departments  have  prevented  the  uni¬ 
form  use  of  a  single  make  in  the  case  of  almost  every  company. 
It  is  self-evident  that  to  avoid  errors  the  advantage  of  experi¬ 
enced  meter  readers  is  of  much  greater  importance  than  it  is  in 
the  reading  of  gas  meters,  for  instance.  The  most  experienced 
men  available  would  be  the  men  who  not  only  know  the  face  of 
the  meter,  but  its  bowels  as  well.  The  percentage  of  errors  will 
invariably  be  smaller  if  the  meters  are  read  by  the  men  who  set, 
test,  change  and  repair  them,  than  if  by  men  whose  familiarity 
with  the  business  must  at  best  depend  upon  a  necessarily  lim¬ 
ited  course  of  instruction  in  the  meter  department.  The  former 
are  much  more  likely  to  remain  with  the  company  for  a  long 
period  and  consequently  become  more  expert  than  men  employed 
merely  as  readers.  But  the  main  point  is  that  the  station  men 
will  be  able  to  detect,  and  do  detect  while  reading,  any  meter 
that  is  grossly  out  of  order  or  stopped  altogether;  and  not  only 
this,  they  will  also  note  conditions  in  the  fuses,  wiring,  et  cetera, 
which  might  lead  to  trouble,  and  will  take  the  necessary  steps 
to  prevent  it.  They  will  note  changes  in  connected  load,  manner 
of  use  of  connected  load,  or  anything  else  that  has  a  bearing  on 
consumption  and  the  size  of  bill.  This  practically  amounts  to  a 
regular  monthly  inspection  and  helps  wonderfully  in  the  explana¬ 
tion  of  unusual  diflferences  in  bills  and  the  consequent  settlement 
of  complaints.  It  would  further  seem  that  reading  meters  from 
the  office  would  necessarily  involve  increased  expense,  as  it  is 
highly  advantageous  for  the  correctness  of  comparative  monthly 
statements  to  have  meters  read  in  the  shortest  possible  time 
and  as  near  the  end  of  the  calendar  month  as  it  can  be  done,  so 
as  to  prevent  gross  distortion  of  the  relation  between  electricity 
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manufactured  and  energy  sold.  It  would,  therefore,  be  neces¬ 
sary  to  employ  a  force  of  men,  busy  to  advantage  only  during 
about  one-third  of  the  time,  in  case  meters  are  read  from  the 
office,  while  if  they  are  read  by  the  station  force  this  objection 
at  once  disappears  on  account  of  other  work  of  the  meter  de¬ 
partment.  However,  I  hardly  think  it  possible  to  make  a  hard 
and  fast  uniform  rule  for  meter  reading  for  a  company  embrac¬ 
ing  in  its  jurisdiction  all  kinds  of  territory,  from  districts  of 
almost  metropolitan  aspect  to  sparsely  settled  rural  communities. 
7.  Meter  readers  report  to  the  accounting  department.  8.  Have 
generally  had  meter  readings  left  with  superintendent  and  figures 
checked  by  him. 

(a)  What  practices  or  systems  are  in  vogue  in  plants  not 
large  enough  to  afford  the  expense  of  a  night  inspector  or  trou¬ 
ble  man?  (b)  Do  you  believe  in  offering  extra  compensation 
to  any  one  employe  to  take  care  of  complaints  that  come  in  after 
5.30  p.m.  ? 

I.  Our  plant  is  in  a  town  of  10,000  inhabitants  and  we  could 
not  afford  a  night  inspector.  However,  our  contract  for  city 
arc  lights  requires  that  they  be  inspected,  and  every  lamp  seen 
burning  between  9  p.m.  and  10  p.m.  We  have  our  arc  light  man 
go  to  work  at  10  a.m.  and  work  until  10  p.m.,  at  what  he  would 
get  if  he  worked  from  7  a.m. ;  i.  e.,  $60.  He  is  also  our  lineman. 
The  calls  on  lines  for  “trouble”  do  not  average  more  than  three 
a  week  and  the  trouble  is  generally  due  to  the  customer’s  care¬ 
lessness,  such  as  failing  to  turn  his  switch.  2.  We  have  four 
men,  each  of  whom  takes  one  week  in  each  four  as  trouble  man. 
He  is  on  from  6.30  to  8.30  p.m.  3.  (a)  If  the  service  does  not 
warrant  expense  for  all-night  trouble  man,  let  him  come  on  in 
the  afternoon  and  look  after  trouble  from  beginning  of  peak  to 
midnight.  If  this  is  not  warranted,  chances  must  be  taken,  (b) 
If  he  puts  in  extra  hours,  yes;  but  at  regular  rate.  4.  I  have 
observed,  to  a  small  extent,  the  practice  of  letting  employes  take 
daily  turn  at  night  of  one  and  one-half  to  two  hours  at  office, 
going  home  an  hour  and  a  half  or  two  hours  before  quitting 
time,  to  compensate  for  the  extra  time.  5.  Have  had  good  re¬ 
sults  from  having  telephone  connection  with  residence  of  one  or 
more  competent  trouble  men,  having  customers,  including  city 
police,  advised  of  this  arrangement  and  having  men  leave  tele¬ 
phone  or  other  address  at  which  they  can  be  found  if  absent  from 
home.  Careful  selection  of  men  and  liberal  treatment  a,s  re¬ 
gards  hours  of  work,  short  leaves  of  absence,  et  cetera,  will 
insure  co-operation  and  a  personal  pride  on  part  of  the  men  in 
the  character  of  service  rendered  by  the  company,  and  this  means 
prompt  attention  to  troubles. 


An  Improved  Spherical  Photometer. 

In  a  recent  issue  of  Elcktrotechnischc  Zeitschrift,  Dr.  M.  Cor- 
sepius  describes  an  interesting  form  of  spherical  photometer. 
The  photometer  proper  is  two  meters  in  diameter  and  is  divided 
into  two  halves  in  a  vertical  plane.  One  half  is  mounted  on  a 
trolley  so  that  it  can  be  wheeled  away  to  facilitate  access  to  the 
interior.  The  window  through  which  observations  are  taken  is 
20  cm.  in  diameter,  and  a  diaphragm  with  an  aperture  of  16  cm. 
diameter  is  placed  on  the  photometer  bench  immediately  outside. 
A  small  circular  adjustable  screen  shields  the  window  from  the 
direct  rays  of  the  lamp  to  be  tested.  The  apparatus  was  cali¬ 
brated  by  means  of  incandescent  lamps  whose  mean  spherical 
candle-power  has  been  previously  measured  at  the  Reichsanstalt 
and  an  elaborate  series  of  observations  were  taken  to  determine 
the  position  of  lamp  and  screen  and  the  size  of  diaphragm  which 
gave  the  most  accurate  results  with  lamps  with  varying  distri¬ 
bution  of  light.  A  Lummer-Brodhun  photometer  head  was  used, 
incandescent  lamps  being  employed  as  sub-standards.  It  was 
found  that  the  large  size  of  the  globe  rendered  the  errors  caused, 
especially  in  the  case  of  large  arc  lamps,  by  the  shadow’s  of  the 
lamp  fittings,  of  little  consequence.  A  formula  due  to  Ulbricht 
is  discussed  by  which  this  error  can  be  estimated.  As  a  rough 
indication  of  the  distribution  of  light  from  any  lamp  tested,  the 
lamp  was  hung  in  the  center  of  the  globe  and  the  two  halves  of 
the  globe  were  drawn  a  few  millimeters  apart,  and  a  strip  of 
photographic  paper  fixed  round  the  division,  screens  being  em¬ 
ployed  to  shield  the  light  from  the  sides  of  the  inside  of  the  globe. 


Residence  Lighting  and  Other  Central  Station 
Notes  from  Cleveland. 


The  Cleveland  Electric  Illuminating  Company  has  recently 
been  carrying  out  some  very  interesting  policies  in  connection 
with  the  extension  of  its  business  among  residences  and  apart¬ 
ment  houses.  Special  attention  is  being  given  to  this  class  of 
work  on  the  theory  that  a  residence  once  well  equipped  for  elec¬ 
tric  light  will  always  be  a  good  customer  not  likely  to  go  over 
either  to  natural  or  artificial  gas.  A  great  effort  is  at  present 
put  forth  by  the  company  to  see  that  residences  are  conveniently 
wired  and  that  they  are  equipped  in  accordance  with  sound  il¬ 
luminating  engineering  principles.  This  is  thought  to  be  of  vital 
importance  in  the  growth  of  the  residence  business.  Some  of  the 
older  residences  and  apartment  buildings  wired  for  electric  light 
had  chandeliers  so  arranged  and  equipped  with  types  of  glass¬ 
ware  that  rendered  economy  impossible,  with  the  result  that 
the  occupants  of  such  buildings  are  not  so  enthusiastic  about 
electric  lighting  as  they  would  be  if  the  lighting  had  been  well 
planned.  The  company  does  not  do  residence  wiring,  but  acts 
in  an  advisory  capacity  for  many  of  its  customers  when  their 
houses  are  being  wired.  No  charge  is  made  for  this  expert  ad¬ 
vice.  The  architects  of  Cleveland  have  learned  that  the  com¬ 
pany’s  specialists  can  lay  out  lighting  arrangements  much  better 
than  they  can  themselves,  and  they  gladly  turn  over  the  planning 
of  such  matters  to  the  company,  thereby  relieving  themselves 
of  this  work.  This  is  an  unusual  condition  of  affairs,  and  it  is, 
of  course,  brought  about  by  the  company’s  willingness  to  give  its 
services  free.  While  it  costs  the  company  something,  it  is  be¬ 
lieved  that  it  is  the  best  way  to  secure  satisfied  customers  in 
residences  and  apartment  buildings,  and  in  that  way  the  suresf 
means  of  building  up  this  class  of  business. 

The  fact  that  the  company  does  not  do  wiring  -  contracting 
puts  it  in  a  position  to  act  as  consulting  engineer  for  the  work, 
drawing  up  specifications  and  wiring  contracts  for  its  custom¬ 
ers  who  wish  wiring  done.  The  company’s  position  in  this  mat¬ 
ter  is  almost  exactly  that  of  a  paid  electrical  engineer  or  archi¬ 
tect,  the  work  being  passed  upon  by  the  company  and  bids  being 
rejected  if  too  high.  Regular  contract  forms  are  used  by  the 
company  in  this  work. 

The  work  of  planning  the  illumination  and  wiring  is  under 
the  supervision  of  an  expert  who  goes  over  the  architect’s  plans 
with  the  owner,  marking  in  red  pencil  the  location  of  outlets 
and  the  number  of  lights.  To  facilitate  this  work,  a  set  of 
blocks  representing  furniture  has  been  made.  These  blocks  are 
on  the  same  scale  as  the  architect’s  plans,  iti-  equalling  i  ft 
The  block  furniture  can  then  be  placed  in  any  room  in  the  house 
and  the  owner  can  form  a  much  better  idea  of  how  a  room  will 
look  when  finished  and  with  the  furniture  placed  than  in  any 
other  way.  To  know  in  advance  the  placing  of  furniture  is 
especially  important  in  laying  out  the  lighting  in  bedrooms  be¬ 
cause  of  the  desirability  of  placing  brackets  on  each  side  of  the 
dresser. 

After  the  wiring  is  done,  one  of  the  company’s  experts  goes 
with  the  owner  to  a  fixture  dealer  to  advise  with  the  owner  as 
to  the  selection  of  fixtures  and  glassware,  thus  keeping  the  owner 
from  making  mistakes  which  w’ould  unduly  increase  his  expense 
for  securing  satisfactory  illumination. 

WIRING  ON  INSTALLMENT  PLAN. 

In  order  to  increase  the  rate  of  growth  of  residence  business 
from  unwired  residences,  the  company  inaugurated  the  latter 
part  of  February  last  an  installment  plan  of  payment  for  resi¬ 
dence  wiring.  The  idea  in  pushing  this  installment  scheme  was 
that  there  might  be  many  residence  owners  and  occupants  who 
would  be  willing  to  pay  a  certain  sum  per  month,  but  who  would 
hesitate  a  long  time  before  paying  the  expense  of  wiring  a  resi¬ 
dence  in  one  lump  sum.  The  installment  plan  of  payment  is  one 
which  has  been  very  successfully  used  by  many  gas  companies 
in  selling  gas  ranges.  It  never  seems  to  have  met  with  much 
favor  from  central  station  companies  in  connection  with  the  wir¬ 
ing  of  residences.  It  was  thought  that  this  plan  would  appeal 
especially  to  owners  of  the  smaller  residences.  After  it  had 
been  pushed  three  weeks  it  was  found  that  a  more  expensive  class 
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of  residences  was  being  secured  than  was  anticipated,  and  it 
is  thought  it  will  be  necessary  to  make  some  changes  in  the  orig¬ 
inal  plan.  The  general  plan  is  for  the  company  by  special  solici¬ 
tors  to  secure  contracts  for  the  wiring  of  houses,  these  con¬ 
tracts  being  turned  over  to  a  wiring  contractor  who  carries  the  ac¬ 
counts.  The  latter  part  of  February  two  solicitors  were  put  on 
residence  wiring  alone.  These  solicitors  were  given  definite  ter¬ 
ritories  to  work  in  order  that  the  results  might  be  exactly  known. 
The  territory  selected  for  this  canvass  was  a  residence  district 
between  the  company’s  power  station  and  a  fashionable  district 
in  the  eastern  part  of  the  city  where  the  company’s  principal 
residence  load  is  at  present.  The  results  obtained  in  the  first 
two  months  have  been  gratifying  to  the  company. 

RESIDENCE  LIGHTING  RATES. 

The  two-rate  system  of  charging  used  in  Cleveh  nd  has  been 
described  in  previous  issues,  so  that  only  a  brief  reference  need 
be  made  to  it  here.  The  rate  is  i2}/2  cents  per  kw-hour  until  a 
use  of  current  has  been  made  equivalent  to  40  hours’  use  of  the 
demand  per  month.  For  all  current  used  in  excess  of  this  40 
hours,  the  rate  is  5  cents  per  kw-hour.  In  residences  the  de¬ 
mand  is  taken  as  a  certain  percentage  of  the  lamps  connected. 
The  company  publishes  a  short  explanation  of  the  two-rate 
system  in  the  form  of  a  folder  explaining  how  the  I2j4-cent  rate 
charge  for  the  first  40-hours’  use  takes  care  of  the  readiness-to- 
serve  charges,  leaving  a  very  low  rate  for  the  balance  of  a  cus¬ 
tomer’s  consumption 

AUTOMOBILE  CHARGING. 

The  electric  automobile  business  is  good  in  Cleveland,  as  the 
company  has  connected  about  200  automobile  charging  sets.  Where 
these  charging  sets  are  connected  on  a  separate  meter,  the  mini¬ 
mum  bill  is  $3  per  month,  and  the  rate  per  kw-hour  is  6J4  cents. 
Where  the  charging  set  is  connected  on  the  same  meter  as  house¬ 
lighting  service,  the  automobile  charging  set  is  not  figured  as  a 
part  of  the  customer’s  connected  load.  Since  the  customer  pays 
I2j/^  cents  per  kw-hour  for  the  first  40  hours’  use  of  a  part  of 
his  connected  lights,  the  automobile  charging  will  practically  be 
done  entirely  at  the  low  rate  of  5  cents  per  kw-hour. 

HEATING  DEVICES. 

The  company  maintains  one  man  on  its  soliciting  force  who 
is  its  heating  engineer  engaged  in  introducing  heating  devices 
and  also  in  securing  whatever  business  he  can  from  the  introduc¬ 
tion  of  new  appliances  other  than  heating.  Electric  flat  irons  are 
put  out  on  trial  by  this  man.  So  far  the  introduction  of  electric 
irons  in  factories  in  Qeveland  has  been  much  more  notable  than 
in  residences.  One  clothing  factory  served  by  the  company  has 


WIRING  OF  FLATIRON  RECEPTACLES  IN  CLEVELAND  APARTMENT  HOUSE. 

95  electric  irons  in  use,  and  there  are  many  other  smaller  factory 
installations  in  Cleveland,  as  mentioned  in  a  previous  brief  ar¬ 
ticle  on  this  subject. 

An  apartment  house  containing  30  apartments  is  about  to  be 
equipped  with  electric  irons  exclusively  in  the  laundry.  The 
scheme  to  be  used  is  similar  to  that  which  has  been  employed 
in  connection  with  gas  service  in  apartment  house  laundries. 
Elach  tenant,  when  using  the  laundry  for  ironing,  can  obtain  an 


electric  iron  from  the  janitor  and  connect  it  by  means  of  a 
plug  to  the  same  meter  that  supplies  that  tenant’s  apartment 
The  general  scheme  of  wiring  by  which  this  is  accomplished  is 
shown  herewith.  An  order  has  also  recently  been  received  to 
equip  a  large  block  of  terraces  in  the  same  manner. 

DISTRIBUTION  SYSTEM. 

The  down-town  district  is  supplied  by  the  ordinary  three- 
wire,  direct-current  system.  The  outlying  districts  are  served 
by  three-phase,  60-cycle,  2,300-volt,  alternating-current.  Current 
is  all  generated  at  one  power  station  on  the  river.  From  this 
power  station  11,000- volt,  three-phase  transmission  lines  are  run 
to  sub-stations.  The  sub-stations  in  the  residence  districts  are 
simply  transformer  and  switching  stations.  One  sub-station  a  lit¬ 
tle  east  of  the  business  part  of  the  town,  contains  rotary  con¬ 
verters  supplying  direct  current.  On  some  streets  where  alter¬ 
nating-current  distribution  is  placed  underground,  three-phase, 
four-wire  secondaries  are  used  with  115  volts  between  the  outer 
wires  and  neutral. 

•  Apartment  buildings  are  supplied  by  transformers  located  in 
fireproof  vaults  in  the  basement  and  fed  from  overhead  lines. 

METER  TESTING. 

Direct-current  meters  in  the  down-town  district  are  tested  at 
least  once  a  year  and  sometimes  oftener,  if  the  location  is  such 
that  the  commutator  gets  dirty  or  there  is  much  vibration.  Al¬ 
ternating-current  meters  in  the  residence  districts  are  tested  once 
in  three  years.  Meters  are  brought  in  for  testing.  Fourteen 
men  are  required  for  bringing  in,  testing  and  replacing  meters, 
there  being  about  11,000  in  use.  In  testing  meters,  they  are 
placed  ten  in  a  row  on  a  suspended  board.  Two  such  boards 
are  kept  in  operation  in  the  testing  department.  One  man  watches 
the  load  and  voltage  on  the  bank  of  ten  meters,  and  another  goes 
along  with  a  stop  watch  testing  the  speed  of  the  meters,  one 
by  one.  It  is  believed  that  better  and  more  accurate  work  can 
be  done  by  bringing  in  the  meters  and  testing  them  in  this  way 
by  a  few  highly  trained  experts,  than  by  testing  them  in  place 
on  the  customer’s  premises. 

advertising'  and  solicitation. 

The  company  keeps  seven  solicitors,  including  the  two  previ¬ 
ously  mentioned,  who  give  their  entire  attention  to  wiring  of  old 
residences.  Most  of  the  company’s  advertising  efforts  are  con¬ 
centrated  in  the  Cleveland  Illuminator,  a  ten-page  magazine  pub¬ 
lished  monthly.  This  has  become  one  of  the  well  known  central 
station  publications  of  the  country.  Most  of  the  matter  con¬ 
tained  in  it  is  directed  toward  the  securing  of  additional  resi^ 
dence  and  apartment  house  business,  and  most  of  it  is  of 
high  intrinsic  merit.  All  along,  the  aim  has  been  quality  rather 
than  quantity ;  to  make  something  that  is  worth  reading  even 
to  those  indifferent  to  the  question  of  electric  service.  Illustra¬ 
tions  are  well  worked  out,  being  mainly  original  drawings  made 
into  half-tone  engravings.  The  regular  monthly  edition  of  this 
is  10,000.  It  is  mailed  to  existing  and  possible  customers. 

The  company  at  present  has  very  handsomely  and  substantially 
furnished  offices  in  the  Cuyahoga  Building,  one  of  the  best  office 
buildings  in  Cleveland. 


Central  Station  Notes  from  Iowa  City,  Iowa. 


The  Iowa  City  Electric  Light  Company  under  the  management 
of  Mr.  George  S.  Carson  has  doubled  its  business  in  the  past 
six  years.  The  development  has  been  principally  in  the  securing 
of  power  business  and  commercial  lighting,  little  having  been 
done  with  residence  lighting.  The  company  owns  a  water  power 
plant  three  miles  from  the  city  and  transmits  into  town  at  the 
distribution  voltage  of  2,300  volts.  The  transmission  circuit 
is  two-phase,  three-wire.  This  is  a  line  which  has  been  troubled 
considerably  in  times  past  by  lightning,  as  indicated  by  Mr. 
George  S.  Carson  in  discussion  at  the  Iowa  Electrical  Association 
recently.  Trouble  from  lightning  on  this  line  has  been  largely 
overcome  by  the  use  of  choke-coils  placed  in  the  line  and  by 
stringing  two  barbed  wires  about  8  inches  above  the  transmission 
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wires  on  the  poles.  This  barbed  wire  is  placed  on  glass  in¬ 
sulators  to  obviate  the  rusting  which  would  occur  if  it  were 
fastened  directly  to  the  cross-arm.  Even  with  this  precaution 
and  by  purchasing  the  best  barbed  wire  its  life  is  only  about 
five  or  six  years. 

The  company’s  water  power  is  sufficient  to  supply  the  entire 
load  most  of  the  time.  As  is  the  case  with  most  water  powers, 
the  operating  expenses  are  low  but  the  investment  high,  the  com¬ 
pany’s  investment  being  about  $300  per  kilowatt  of  station  cap¬ 
acity. 

The  lost  and  unaccounted  for  current  is  remarkably  low,  due 
partly  to  the  fact  that  customers’  meters  are  kept  checked  up 
and  partly  to  the  fact  that  most  of  the  transformers  are  large 
and  there  is  little  scattered  residence  lighting.  In  fact,  there  are 
only  about  25  residence  customers  in  this  town  of  about  9,000 
inhabitants.  The  difference  between  the  total  readings  of  the 
customers’  wattmeters  and  station  wattmeters  is  only  25  per  cent. 

The  power  load  during  the  day  is  from  15  to  20  amperes  per 
phase  at  2,300  volts  on  a  two-phase  circuit.  The  company 
operates  by  motors  most  of  the  machinery  in  the  town.  About 
:25-hp  in  motors  is  connected. 

The  two-rate  system  of  charging  is  in  use  for  power  and  the 
three-rate  system  for  lighting.  The  power  rate  is  10  cents 
per  kw-hour  for  the  first  30  kw-hours  consumed  per  horse-power 
of  motor  installed,  and  5  cents  per  kw-hour  for  all  over  that 
amount.  The  three-rate  system  for  lighting  is  15  cents  per 
kw-hour  up  to  3  kw-hours  per  month  per  i6-cp  lamp  or  its  equiva¬ 
lent  installed.  For  3  kw-hours  to  6  kw-hours  per  lamp  per 
month  the  charge  is  10  cents  per  kw-hour,  and  for  all  over  6 
kw-hours  per  month  per  lamp  the  charge  is  8  cents  per  kw-hour. 
The  turning  point  to  the  lo-cent  rate  is  never  made  below  $1.35 
a  month.  The  minimum  bill  is  $1.  The  full  connected  load  is 


FUSE  BOX  ON  CROSS  -ARM. 

figured  in  commercial  lighting,  but  in  residence  lighting  only  50 
per  cent  of  the  connected  load  is  taken  as  the  basis  of  calculation. 

The  company  has  150  Nernst  glowers  in  use  in  2,  3  and  4- 
glower  lamps.  It  finds  them  good  business  builders.  The  com¬ 
pany  does  not  furnish  free  lamp  renewals  but  has  a  scheme 
which  tentfs  to  accomplish  the  same  object,  and  keep  old  black¬ 
ened  lamps  off  the  circuits.  The  regular  price  at  which  the 
company  sells  lamps  is  20  cents  each  for  8  and  i6-cp  sizes  and 
30  cents  for  32-cp.  A  special  offer  is  made  to  renew  a  cus¬ 
tomer’s  entire  installation  every  3  months  at  half  price.  This 
fact  is  advertised  in  the  paper  occasionally  and  usually  brings 
in  a  good  crop  of  old  lamps.  Mr.  Carson  estimates  roughly 
that  half  the  lamps  on  the  circuit  come  back  on  this  special 
offer.  Of  course,  the  company  will  not  make  renewals  on 
anything  but  a  complete  customer’s  installation,  otherwise  it 
would  have  no  means  of  checking  up  a  customer. 

Samples  from  all  batches  of  lamps  received  are  tested  for 
horizontal  candle-power  and  wattage.  A  photometer  furnished 
by  the  Electric  Motor  and  Exjuipment  Company  is  used.  A  lamp 
giving  3.5  watts  per  candle  at  rated  voltage  is  purchased,  but 
the  voltage  is  kept  normally  about  4  per  cent  high,  as  shown 
by  a  recording  voltmeter  in  the  company’s  office. 

To  determine  whether  transformers  are  overloaded,  the  load 
on  a  transformer  is  tested  occasionally  by  putting  a  Wright  de¬ 


mand  meter  in  circuit  and  leaving  it  for  about  10  days,  thus 
obtaining  the  maximum  demand«on  the  transformer. 

The  transformer  primary  fuses  are  of  the  enclosed  type  with  a 
special  mounting  devised  and  required  by  this  company.  The 
fuse  box  is  mounted  on  a  cross  arm  as  shown.  It  will  be  noted 
that  insulation  of  the  porcelain  knobs  is  obtained  for  the  box 
which  is  something  not  possible  with  the  ordinary  round  screw 
hole  with  which  fuse  boxes  are  usually  provided. 


The  Lesson  of  a  Small  Central  Station. 


It  is  almost  always  profitable  to  study  the  operation  and  lay¬ 
out  of  a  power  plant  with  a  view  toward  noting  especially 
good  features  and  criticising  poor  characteristics  in  its  arrange¬ 
ment  and  performance.  In  many  instances  the  station  economy 
‘s  largely  the  result  of  former  conditions  which  cannot  be  seen 
by  inspection,  as  in  a  plant  which  has  been  operated  for  a  term 
of  years  with  equipment  which  has  given  good  service  in  its 
day,  and  which  was  the  best  of  its  kind  at  the  time  the  station 
was  built.  Judged  by  modern  standards  the  station  design  may 
be  poor  enough,  whereas  at  the  time  of  building  no  sensible  de¬ 
signer  would  have  thought  of  any  other  arrangement. 

A  suggestive  plant  in  this  respect  is  a  small  central  station 
located  in  a  New  England  suburban  community  of  about  5,700 
inhabitants.  The  same  company  owns  the  gas  and  electric  light 
business,  but  in  contrast  to  the  frequent  excess  of  gas  income 
over  electric  earnings  found  in  towns  where  the  same  company 
controls  both  branches,  the  electric  earnings  in  the  community 
in  mind  are  eight  times  as  large  as  the  gas  income.  The  gross 
earnings  per  capita  from  electricity  were  $3.85  in  the  last  fiscal 
year,  which  compares  very  favorably  with  many  good  sized 
central  stations  operating  in  the  cities.  The  entire  electrical 
income  was  derived  from  the  sale  of  energy  for  light,  for  there  is 
not  an  electric  motor  used  for  power  purposes  in  the  entire  com¬ 
munity.  The  rate  for  energy  on  a  meter  basis  is  23  cents  per 
kw-hour,  with  a  maximum  discount  of  25  per  cent,  which  gives 
a  minimum  rate  of  17.25  cents  to  large  consumers.  The  com¬ 
pany  supplies  electricity  to  276  commercial  customers,  having  a 
connected  load  of  8,475  i6-cp  incandescent  lamps,  and  it  also 
operates  66  30-cp  public  incandescents  at  $16.50  per  year  each, 
237  25-cp  public  incandescents  at  $16,  and  39  1,200-cp  alternat¬ 
ing-current  public  arc  lamps  at  $75  per  year.  The  street  lamps 
burn  on  the  average  24.5  nights  per  month  and  5.4  hours  per 
night.  “The  lid  is  on”  every  night  after  midnight  and  all 
night  Sundays.  The  income  from  public  lighting  is  about  $7,- 
800,  and  the  total  income  from  the  sale  of  electricity,  $22,000, 
approximately.  The  power  house  is  located  on  the  gas  plant 
premises  and  contains  two  150-hp  boilers  and  360  kw  of  133- 
cycle  belt  driven  units,  the  engines  being  of  the  high  speed, 
non-condensing  type.  The  company’s  estimated  valuation  of 
the  power  house,  covering  real  estate,  steam  plant  and  elec¬ 
tric  plant  is  $86.50  per  kw,  of  which  the  steam  and  electric 
plant  make  up  $58. 

Manifestly  one  could  not  expect  record  economy  with  such 
an  equipment  as  the  foregoing,  so  it  is  not  surprising  to  find 
power  house  expenses  consuming  $6,300  out  of  a  total  operating 
expense  of  $13,900.  The  ratio  of  operating  expenses  to  re¬ 
ceipts  was  63  per  cent.  Distribution  expenses  came  to  $4,400, 
management  to  $2,600,  and  taxes  and  incidentals  about  made  up 
the  difference.  The  power  house  expenses  doubtless  would  be 
considerably  increased  if  the  operating  force  w'ere  larger,  but 
as  this  ordinarily  consists  of  but  two  men,  one  of  whom  takes 
each  shift,  it  is  probable  that  their  combined  wages  do  not 
exceed  $1,800  per  year.  The  cost  of  generating  electricity  per 
unit  delivered  to  the  bus-bars  at  the  station  cannot  be  defi¬ 
nitely  stated,  as  the  total  output  of  the  plant  is  not  available; 
but  judging  from  the  heavily  loaded  condition  of  the  station 
each  night  and  the  average  hours  of  lamp  burning,  it  is  doubt¬ 
ful  if  the  cost  is  less  than  2  cents  per  kw-hour. 

The  lesson  of  this  plant  is  plain  from  the  foregoing  figures. 
Given  a  community  with  as  high  an  electrical  saturation  point 
as  the  figures  indicate  in  this  case,  and  a  rate  as  high  as 
17  cents  per  kw-hour,  it  should  certainly  pay  to  equip  the  sta¬ 
tion  with  modern  steam-driven  machinery  capable  of  generat- 
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out  of  the  way.  Every  effort  has  been  made  here  to  provide  for 
continuous  operation,  also  for  seeing  just  what  is  going  on  so 
long  as  the  engine  is  running. 

In  Fig.  2  is  illustrated  the  “White  Star”  oiling  system  as 
applied  to  a  modern  electric  engine.  The  “Burt,”  the  “Bonar” 
and  other  systems  are  practically  the  same,  differing  only  in  de¬ 
tails.  An  elevated  tank  is  provided  in  order  to  give  a  light  pres¬ 
sure  to  the  whole  feeding  system.  A  steam  pump  is  used  to  raise 
the  oil  into  this  tank,  and  a  glass  gauge  shows  the  oil  level  at  all 
times.  Suitable  pipes  deliver  this  oil  to  every  bearing  on  the  en¬ 
gine,  and  where  several  engines  are  located  in  one  room  they  may 
all  be  oiled  from  a  common  tank  provided  it  is  large  enough  for 
the  purpose. 

If  oil  was  always  returned  at  the  same  rate  that  it  is  drawn  out, 
it  would  require  no  larger  tank  for  a  score  of  engines  than  for 
one,  but  this  will  not  always  be  done  in  practice,  and  on  large 
systems  there  is  a  chance  for  greater  variation  than  on  small 
ones ;  consequently  the  tank  must  be  larger  for  several  engines, 


ing  electricity  for  i  cent  per  kw-hour  at  the  outside ;  or,  with 
a  gas  plant  on  the  spot,  it  might  prove  to  be  the  best  economy 
to  replace  the  present  steam  equipment  by  gas  engine-generator 
units  of  the  direct  connected  type.  In  such  an  event  it  ought 
to  be  possible  to  turn  out  a  kw-hour  at  the  switchboard  for 
close  to  .5  cent,  for  the  load  factor  of  the  plant  is  good  when 
the  machines  are  in  operation.  The  cost  of  power  is  always 
worth  reducing  if  it  can  be  done  without  too  great  an  en¬ 
largement  of  fixed  charges;  and  in  a  plant  like  the  foregoing  it 
is  certainly  inadvisable  to  retain  obsolete  equipment  in  the  face 
of  such  a  healthy  volume  of  business. 


Oiling  Systems  for  Electric  Engines 


By  W.  H.  Wakeman. 

In  a  previous  article  the  writer  gave  an  account  of  five  different 
oiling  systems  for  steam  engines  used  in  electrical  generation,  and 
a  number  of  additional  systems  are  described  below. 

Fig.  I  shows  an  interesting  system  of  oiling  used  on  the  Skinner 
engine.  From  the  reservoir,  2,  oil  passes  to  the  filter,  3,  which 
removes  all  foreign  matter  that  would  cause  undue  friction. 


FIG.  2. — WHITE  STAR  OII.ING  SYSTEM 


FIG.  1. — OILING  SYSTEM  USEO  ON  SK.1NNER  ENGINES, 


because  any  failure  of  the  supply,  even  for  a  short  time,  might 
cause  much  trouble  and  expense. 

Fig.  3  illustrates  a  sight-feed  oiler  forming  part  of  this  system, 
as  it  is  necessary  to  provide  means  for  regulating  the  feed  for 
each  bearing  separately,  and  also  to  feed  oil  independently  of  the 
oiling  system,  provided  the  latter  is  not  in  use  for  any  cause. 

This  oiler  is  set  to  receive  oil  from  the  tank  through  a  con- 


From  this  it  is  raised  by  the  pump,  4,  and  delivered  to  the  bear¬ 
ings  as  required  through  sight  feeders.  From  the  bearings  this 
oil  flows  by  gravity  into  the  separator,  5,  which  is  so  designed 
that  all  water  coming  from  the  piston  rod  stuffing  box  goes  out 
through  6  to  the  sewer.  It  is  a  good  idea  to  make  provision  for 
water  resulting  from  such  leakage,  as  it  is  sure  to  be  in  evidence. 
Clear  oil  then  flows  hack  to  2  and  the  process  is  repeated. 


SIGHT-FEED  OILERS. 


FIG.  5. — OIL  TANK  FITTED  WITH  FLOAT 
VALVE. 


SIGHT-FEED 


As  the  pump,  4.  is  sure  to  deliver  more  oil  at  times  than  is^  nection  at  the  left,  as  the  horizontal  valve  is  slightly  open  for 
wanted,  all  surplus  goes  to  the  standpipe,  7,  and  returns  to  the  this  purpose.  It  enters  the  vertical  tube  and  passes  downward 
reservoir,  2.  On  the  way  it  passes  through  a  faucet  into  a  funnel  drop  by  drop  or  in  a  steady  stream,  according  to  what  is  re- 

so  that  its  operation  can  be  plainly  seen.  Hinged  feeders  are  quired.  The  cup  above  this  valve  is  full  of  oil,  but  the  outlet 

provided  for  main  bearings,  crank  pin  and  guides,  so  that  when  from  it  is  now  closed.  Suppose  that  the  pump  should  be  dis¬ 
repairs  or  adjustments  are  to  be  made  these  feeders  can  be  lifted  abled  and  all  oil  has  been  used  out  of  the  tank.  In  such  a  case 
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the  horizontal  valve  would  be  closed  and  the  small  lever  at  the 
top  of  cup  raised,  thus  opening  the  outlet  valve  and  letting  oil 
pass  through  both  upper  and  lower  sight  feeds  on  its  way  to  the 
bearing.  The  cup  would  then  have  to  be  filled  by  hand  in  the 
usual  way. 

Fig.  4  shows  five  of  these  in  operation.  Oil  passes  upward 
through  the  main  vertical  pipe  into  the  horizontal  distributing 
pipe.  The  first  sight  feed  at  the  left  feeds  oil  to  a  centrifugal 

crank  pin  oiler,  but  the  crank  is  covered  by  a  guard  to  prevent 

oil  from  being  thrown  into  the  room.  The  second  feeds  the  main 
bearing  while  the  third  takes  care  of  the  eccentric.  The  fourth 
and  fifth  supply  oil  to  the  outboard  bearing  carrying  a  balance 
wheel  and  a  driving  pulley  on  the  overhanging  end. 

Fig.  5  is  an  enlarged  view  of  the  tank,  fitted  with  a  float 

valve  that  will  close  the  inlet  when  the  tank  is  full  and  prevent 


direct  contact.  An  oil  gauge  on  the  outside  of  the  crank  case 
shows  the  quantity  of  oil  available  for  constant  use. 

Oil  guards  prevent  oil  from  working  out  of  the  main  bearings 
into  the  governor  and  fly-wheel,  insuring  cleanliness  and  making 
it  possible  to  use  the  oil  many  times  over.  A  partition  prevents 
water  that  naturally  works  out  through  the  piston  rod  stuffing 
box.  from  mixing  with  the  lubricating  oil,  therefore  the  pump 
does  not  feed  a  mixture  of  oil  and  water. 

Fig.  8  is  a  modern  pump  delivering  oil  to  the  cylinder  of  a 
high-speed  engine.  There  are  several  advantages  secured  by 
the  use  of  such  pumps  over  the  ordinary  lubricator  which  has  to 
have  all  water  drawn  out  of  it,  and  after  it  is  filled  with  oil 
again  the  feed  must  be  regulated  before  it  can  be  left. 

After  oil  has  all  been  fed  out  of  a  lubricator,  water  drops  out 
of  the  standpipe  in  a  few  seconds  and  is  replaced  by  steam. 


FIGS.  6  AND  7. — OILI.NG  SYSTE.M  USED  ON  STURTEVANT  ENGINES.  FIG.  Q. — SYSTE.M  OF  LUBRICATION  FOR  ENGINES  LOCATED 


CLOSE  TOGETHER. 


loss  of  oil  and  damage  to  room  by  overflows.  This  float  valve 
is  similar  to  those  used  to  regulate  water  supply  to  elevated 
tanks  for  sprinkler  service,  for  use  in  connection  with  injectors, 
etc. 

After  oil  has  lubricated  the  bearings,  it  finds  its  way  to  the 
filter  under  the  engine  room  floor  or  in  any  other  convenient 
place,  and  is  thoroughly  purified  and  pumped  back  into  the  tank 
to  be  used  over  again.  • 

Fig.  6  is  a  front  view  of  the  improved  system  of  lubrication 
now  used  on  the  Sturtevant  engine,  and  Fig.  7  is  a  side  view  of 
the  same. 

In  the  lower  part  of  the  crank  case  is  placed  a  pump  operated 


FIG.  8. — ENGINE  CYLINDER  FtD  WITH  OIL  FROM  PUMP. 


from  the  crank  shaft.  As  this  pump  is  submerged  in  oil  there 
can  be  no  doubt  about  it  receiving  a  plentiful  supply  at  all  times. 

This  oil  is  delivered  through  pipes  and  internal  passages  to 
the  crank  pin,  wrist  pin  and  main  bearings,  insuring  copious 
lubrication  as  long  as  the  pump  operates,  as  it  is  intended  to 
maintain  from  10  to  20  pounds  oil  pressure  between  stationary 
and  moving  surfaces,  which  prev'ents  them  from  coming  into 


After  several  minutes  have  passed  the  standpipe  is  nearly  or  quite 
filled  with  water,  increasing  the  pressure  and  feeding  more  oil, 
thus  calling  for  further  attention,  or  else  oil  will  be  wasted. 

With  an  oil  pump  in  use  there  is  no  water  to  be  drawn  off, 
so  all  that  the  engineer  has  to  do  is  to  pour  in  more  oil  when 
it  is  needed,  and  it  does  not  have  to  be  heated  in  order  to  run 
through  a  small  nozzle,  as  it  may  be  poured  out  of  a  large  one 
or  out  of  a  quart  measure  without  spilling  it,  which  is  more 
than  can  be  said  of  the  ordinary  lubricator. 

This  may  be  considered  a  small  point  when  only  one  or  two 
lubricators  are  in  use,  but  its  importance  increases  with  the 
number  of  lubricators  until  it  is  a  noticeable  factor  where  there 
are  ten  or  a  dozen  engines  in  use.  In  the  case  of  a  compound 
engine  a  pump  with  two  feeds  may  be  used,  one  delivering  to  each 
cylinder ;  or  for  a  large  single  engine  with  four  valves,  it  may 
be  found  desirable  to  deliver  oil  directly  to  each  steam  valve. 

Fig.  9  shows  a  system  that  works  well  where  several  engines 
are  located  close  together  in  a  room  that  is  not  allowed  to  be¬ 
come  too  cool  to  move  oil  readily.  It  consists  of  one  large 
lubricator  fastened  to  the  wall  or  something  else  convenient,  by 
a  bracket.  Pipes  are  connected  into  this,  also  to  the  different 
steam  pipes,  each  of  which  is  fitted  with  a  sight  feed  device  that 
enables  the  engineer  to  regulate  each  to  give  the  right  quantity 
of  oil  to  secure  good  results. 

When  piping  this  system  it  must  be  remembered  that  oil  is 
to  travel  through  long  pipes  which  must  be  cooler  than  if  all  were 
connected  close  to  a  steam  pipe,  thus  making  its  motion  sluggish 
unless  there  is  a  column  of  water  behind  it  high  enough  to  give 
at  least  3  lb.  pressure,  which  means  that  it  should  not  be  less 
than  about  8  ft.  high,  and  more  is  better. 

The  point  from  which  we  start  to  measure  this  height  is  an  im¬ 
portant  consideration  for  the  following  reason:  It  is  not  proper 
to  measure  from  the  lubricator  shown  in  the  cut,  to  the  highest 
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point  in  the  piping  because  the  delivery  pipe  extends  nearly  up 
to  the  steam  main,  and  whatever  weight  is  in  this  balances  the 
same  weight  in  the  standpipe.  If  the  delivery  pipe  is  filled  with 
oil,  its  specific  gravity  is  less  than  water,  and  hence  it  will  not 
balance  a  like  height  in  the  pipe,  but  it  will  be  only  a  little  short 
of  it.  On  this  account  it  is  proper  to  start  from  a  point  just 
below  the  steam  main  and  measure  to  the  top  of  the  standpipe. 

Another  point  to  be  considered  is  that  a  horizontal  pipe  does 
not  add  to  the  water  pressure  acting  on  a  lubricator,  as  some 
engineers  seem  to  suppose.  It  makes  more  condensing  surface, 
thus  supplying  more  water  than  would  be  secured  without  it, 
and  this  is  valuable,  but  it  does  not  create  greater  pressure. 

This  system  will  not  work  well  in  a  cold  room,  especially  if  a 
heavy  grade  of  cylinder  oil  is  used,  as  it  will  become  thick,  thus 
causing  it  to  move  slowly,  and  perhaps  it  will  stop  altogether. 
It  is  a  good  idea  to  have  a  small  hand  pump  on  each  engine  in¬ 
cluded  in  this  system ;  then  if  a  glass  breaks  or  any  other  acci¬ 
dent  happens  to  the  main  lubricator,  the  engines  may  still  be  run, 
although  at  a  disadvantage  so  far  as  lubrication  is  concerned. 

The  lubricator  shown  in  Fig.  g  is  not  fitted  with  a  drip  pipe 
to  convey  the  water  away  when  the  oil  has  been  used  and  the 
lubricator  is  to  be  refilled,  because  it  is  not  advisable  to  put  one 
on.  It  is  better  to  leave  it  as  shown,  and  draw  the  water  into  a 
cup ;  then  if  the  drip  valve  leaks  it  will  readily  be  discovered. 

Burning  Low-Grade  Fuel. 

BOILER  FIRING  WITH  CO.^L  CONTAINING  A  LARGE  PERCENTAGE  OF 
ASH,  SLATE  AND  OTHER  INCOMBUSTIBLE  MATTER. 

By  James  F.  Hobart,  M.E. 

When  called  upon  to  make  steam  with  an  inferior  or  low 
grade  of  coal,  it  will  stand  the  engineer  in  good  need  to  see  what 
are  the  possibilities  in  the  direction  he  must  go,  and  then  plan 
to  go  as  far  as  possible  with  the  fuel  in  question. 

Combustion  is  the  term  used  to  designate  the  chemical  com¬ 
bination  of  two  or  more  heat  producing  substances,  and  the  kind 
of  combustion  that  is  to  be  studied  by  the  engineer  is  the  com¬ 
bination  of  the  carbon  and  hydrogen  contained  in  the  fuel  with 
the  oxygen  of  the  air  which  is  drawn  through  the  fuel  by  the 
chimney  or  blower  draft.  Taking  this  view  of  the  matter,  the 
engineer  has  to  deal  directly  with  only  the  three  elements,  oxy¬ 
gen,  hydrogen  and  carbon,  and  indirectly  with  whatever  incom¬ 
bustible  matter  may  be  contained  in  the  fuel  and  in  the  air. 
Roughly  speaking,  these  will  be  nitrogen  in  the  air,  and  ash, 
slate,  and  other  mineral  substances  contained  in  the  coal ;  in  fact, 
about  anything  which  goes  to  make  the  fuel  “low-grade.”  There 
is  also  a  percentage  of  oxygen  to  be  reckoned  with  as  one 
of  the  elements  contained  in  some  kinds  of  coal. 

It  should  be  understood  by  the  engineer  that  carbon  and 
oxygen,  or  hydrogen  and  oxygen  cannot  unite  to  produce  combus¬ 
tion  until  they  have  first  been  heated  to  what  is  known  as  the 
igniting  temperature.  For  this  reason  it  is  necessary  to  heat 
the  coal  with  a  wood  fire  to  a  degree  of  temperature  where  the 
attraction 'between  the  two  elements  is  sufficient  to  permit  them 
to  unite  or  combine.  The  igniting  temperature  is  fixed,  and  is 
below  the  temperature  of  the  fire  as  ordinarily  maintained  in 
boiler  furnaces ;  hence  once  the  temperature  has  been  raised  to 
or  above  the  igniting  point,  combustion  will  continue  as  long 
as  oxygen  and  carbon  or  hydrogen  are  supplied,  and  the  tem¬ 
perature  w'ill  be  kept  above  the  igniting  point  by  the  combustion 
itself. 

The  temperature  of  the  fire  is  fixed  by  the  total  heat  of  com¬ 
bustion,  and  by  the  products  of  combustion,  and  it  may  be  added, 
by  the  ash  and  other  impurities  contained  in  the  fuel  which  are 
directly  accounted  for  in  the  temperature  of  the  fire  and  by  the 
excess  amount  of  air  which  it  is  necessary  to  pass  through  the 
fire  in  order  to  complete  combustion  of  the  fuel.  When  coal 
is  being  consumed,  it  is  acted  upon  by  the  oxygen,  only  upon 
the  surface  of  the  pieces  or  lumps;  therefore  the  burning  process 
must  be  necessarily  very  slow,  and  as  the  oxygen  supply  can  only 
be  obtained  from  the  air  during  the  act  of  its  passing  through 
the  bed  of  coal  upon  the  grate,  it  is  evident  that  a  considerable 
amount  of  air  must  pass  through  the  grate  which  does  not  get 


a  chance  to  give  up  its  oxygen  to  the  coal.  This  means  that 
a  considerable  body  of  air — usually  twice  the  volume  necessary 
for  complete  combustion — must  be  drawn  through  the  incandescent 
fuel  and  heated  to  its  temperature,  resulting  in  a  considerable  loss 
of  heat  and  a  corresponding  lower  temperature  of  the  fire. 

The  engineer  must  not  confuse  the  total  heat  of  combustion 
with  the  temperature  of  the  fire,  or  the  ignition  temperature. 
The  latter  is  the  degree  of  heat  necessary  to  start  the  union  be¬ 
tween  oxygen  and  hydrogen  or  carbon.  The  degree  of  heat  re¬ 
quired  is  quite  low,  somewhere  below  red  heat  of  a  piece  of  iron ; 
and  in  the  case  of  two  gases,  the  size  of  the  ignition  flame  may 
be  quite  small,  as  it  is  only  necessary  to  fire  very  small  portions 
of  the  gases,  the  heat  of  the  burning  portions  being  more  than 
sufficient  to  ignite  adjacent  particles  of  gas,  thereby  keeping 
up  the  process  of  combustion,  and  rendering  it  “self-supporting,” 
so  to  speak. 

But  in  case  of  coal  in  large  lumps,  it  is  necessary,  in  order 
to  cause  ignition,  to  heat  the  coal  sufficiently  to  vaporize  the 
gases  contained  in  the  fuel,  thus  requiring  more  heat  to  begin 
with,  and  some  time — more  time  the  bigger  the  lumps  of 
coal.  Here  is  a  very  strong  argument  in  favor  of  using  fine 
coal,  particularly  in  the  lower  grades,  in  order  that  the  necessary 
oxygen  may  more  quickly  come  in  contact  with  the  carbon  and 
hydrogen  of  the  coal.  But  in  decreasing  the  size  of  the  fuel 
lumps,  another  difficulty  is  encountered — the  small  pieces  of  fuel 
have  correspondingly  small  air  spaces  between  them,  making  it 
very  hard  to  get  the  necessary  air  supply  through  the  bed  of 
fuel  upon  the  grate.  This  means  a  strong  draft,  or  a  forced 
blast. 

The  heat  of  combustion  depends  upon  the  amounts  of  hydrogen 
and  carbon  contained  in  each  pound  of  the  fuel.  It  has  been 
found  by  experiment  that  a  pound  of  carbon,  by  complete  com¬ 
bustion,  will  give  up  14,500  heat  units  (B.t.u.)  and  one  pound  of 
hydrogen  gas  will  yield  62,032  B.t.u.  Thus  to  determine  the  total 
heat  of  combustion  of  any  fuel,  it  is  only  necessary  to  multiply 
14,500  and  62,032.  by  the  percentages  of  carbon  and  hydrogen  re¬ 
spectively,  and  the  sum  of  the  products  will  be  the  total  heat 
of  combustion  of  that  particular  coal.  When  the  fuel  contains 
oxygen,  a  correction  must  be  made  for  that  substance  by  taking 
from  the  percentage  of  hydrogen  the  percentage  of  oxygen  di¬ 
vided  by  8,  and  multiplying  62,032  by  the  corrected  percentage 
of  hydrogen  thus  obtained. 

The  temperature  of  the  fire  depends  upon  the  total  heat  of 
combustion,  and  the  products  of  combustion.  If  there  were 
none  of  the  latter,  then  the  temperature  of  the  fire  would  be 
the  same  as  the  total  heat  of  combustion,  viz. :  4,500  for  carbon, 
and  62,032  degrees  for  hydrogen ;  but  as  each  pound  of  carbon 
gives  off  about  3.67  pounds  of  carbonic  acid  and  8.94  pounds  of 
nitrogen  (from  the  air  used  to  supply  the  necessary  oxygen) 
the  specific  heats  of  these  sitbstances  must  be  taken  into  ac¬ 
count  and  the  temperature  of  the  fire  is  reduced  accordingly.  In 
the  above  case,  it  is  found  that  the  products  of  combustion  re¬ 
quire  2.976  B.t.u.,  for  each  degree  of  temperature  these  products 
are  raised  above  the  temperature  of  the  fuel  and  air.  As  there 
are  available  only  14.500  B.t.u.  to  each  pound  of  coal,  to  begin 
with,  it  is  evident  that  the  temperature  of  the  fire  can  never 
exceed  14,500  2.976  =  4,872  degrees. 

It  is  further  evident  that  if  the  percentage  of  products  of 
combustion  could  be  increased  in  any  way,  or  that  the  percen¬ 
tage  of  ash  or  of  incombustible  matter  should  be  increased 
largely,  that  the  temperature  of  the  fire  could  be  reduced  so  low 
that  ignition  would  only  take  place  poorly,  or  not  at  all,  thereby 
bringing  to  hand  the  troubles  met  with  in  trying  to  burn  low 
grade  coal.  It  will  be  noted  that  the  temperature  of  the  fire  pos¬ 
sible  in  the  case  noted  above,  is  4,872  degrees.  It  is  not  stated 
that  this  temperature  actually  exists  in  the  fire  during  com¬ 
bustion.  The  above  temperature  can  never  be  obtained  practically, 
but  a  certain  temperature  cannot  be  exceeded  with  the  fuel  in 
hand,  no  matter  how  much  the  fire  may  be  forced.  It  shows 
that  no  matter  how  much  coal  may  be  burned  on  each  square  foot 
of  grate,  a  certain  temperature  cannot  be  exceeded,  although  a 
great  deal  of  heat  may  be  liberated  in  a  given  time  by  burning 
more  Coal  during  that  time. 

Indeed,  instead  of  obtaining  a  high  temperature,  the  fire  may 
be  smothered  to  so  low  a  temperature  that  it  will  barely  ignite 
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the  coal ;  and,  if  the  rate  of  combustion  be  still  further  cut  down 
by  closing  the  draft,  the  fire  will  go  out  entirely.  It  is  found 
by  a  study  of  the  conditions  named  above,  that  to  burn  low 
grade  coal,  the  fuel  should  be  reduced  in  size  to  pieces  easily, 
and  quickly  heated  to  the  ignition  point,  in  order  that  the  gases 
may  be  readily  separated  from  the  incombustible  matter.  From 
the  necessity  of  using  fine  coal,  the  draft  or  blast  must  be  in¬ 
creased  to  a  considerable  extent  in  order  to  burn  a  considerable 
quantity  of  coal  to  each  square  foot  of  grate  surface,  thereby 
keeping  the  temperature  of  the  fire  as  great  as  possible. 

Theoretically,  the  fire  should  be  as  thin  as  possible,  in  order 
that  the  air  supply  may  pass  through  the  burning  coal  with  as 
little  resistance  as  possible.  If  it  were  possible  to  produce  an 
ideal  consumption  of  coal,  there  would  be  a  coating  of  fine  coal 
spread  evenly  over  the  grates,  just  three  grains  deep.  The 
lower  layer  of  fine  particles  would  be  giving  up  the  last  of  their 
carbon  in  gaseous  form,  the  next  layer  would  be  in  full  process 
of  distillation,  giving  up  gases  freely,  and  yielding  heat  units 
freely.  The  upper  layer  of  fuel  particles  would  be  in  process 
of  becoming  heated  to  the  igniting  point,  the  more  volatile 
hydrogen  products  would  be  passing  off  and  uniting  with  the  at¬ 
mospheric  oxygen,  and  becoming  ready  to  take  the  place  of 
the  middle  layer  of  fuel  particles  when  another  top  layer  shall 
have  been  uniformly  and  instantly  distributed  over  the  theoretical 
grate  of  which  there  was  no  area  taken  up  by  necessary  grate 
bars. 

Under  such  conditions,  inferior  coal  can  be  burned  as  long  as 
it  contains  enough  carbon  and  oxygen  to  keep  up  the  fire  heat 
of  si.x  hundred  or  seven  hundred  degrees  necessary  for  igni¬ 
tion.  But  a  fire  which  could  barely  do  more  than  keep  itself 
alive  is  of  little  use  for  steam  making,  and  the  engineer  must 
seek  for  means  of  getting  as  hot  a  fire  as  possible,  in  order 
that  a  large  amount  of  heat  may  be  available  for  water  evapora¬ 
tion.  To  do  this,  an  ideal  grate  which  occupies  no  space  would 
be  required,  and  the  lumps  of  coal  reduced  to  mere  points  of 
no  appreciable  size  whatever,  in  order  that  they  may  be  heated, 
give  up  their  gases,  and  be  consumed  instantly ;  and  the  three 
layers  of  coal  particles  must  be  continually  and  instantly  super¬ 
imposed  upon  each  other  in  order  that  the  instant  combustion 
of  the  layers  may  be  steadily  maintained. 

Owing  to  the  mechanical  conditions  involved  in  the  above  noted 
conditions,  there  is  at  present  but  one  way  in  which  the  work 
can  be  perfectly  done,  and  that  is,  to  pulverize  the  coal  as  fine 
as  possible,  and  blow  it  into  a  combustion  chamber  with  a  blast 
or  air  heated  as  hot  as  possible.  By  this  method,  only  the  theo¬ 
retical  quantity  of  air  need  be  driven  in  with  the  fuel,  the  grate 
takes  up  no  space,  the  coal  burns  instantly,  and  the  three-particle 
layer  business  is  assured  in  all  its  theoretical  completeness. 

But  this  is  very  cold  comfort  for  the  engineer  who  has  an 
ordinary — and  sometimes  it  is  very  ordinary — grate  which  can¬ 
not  well  be  changed,  and  in  comes  a  cargo  of  coal  which  al¬ 
most  needs  to  be  drenched  with  kerosene  oil  in  order  to  make 
it  burn  hot  enough  to  ignite.  In  such  a  case,  there  is  no  time 
to  make  many  changes,  the  boilers  must  be  kept  going,  and  it 
is  up  to  the  engineer  to  find  a  way.  *  In  order  to  burn  an  in¬ 
ferior  coal,  a  forced  draft  is  necessary,  and  a  blower  is  preferable 
for  the  reason  that  the  heat  necessary  for  handling  the  steam 
injected  with  the  coal  by  a  steam  jet,  does  not  have  to  be  taken 
care  of  when  a  blower  is  used. 

To  obviate  the  grate  difficulty,  a  heavy  air  pressure  should 
be  used — at  least  one  and  five-eighths  inch,  or  one  and  three- 
quarters  inch  water  pressure ;  then  the  fine  coal  will  not  fall 
through  the  openings  in  the  grate,  for  it  can’t.  The  pressure  of 
the  air  is  so  considerable,  that  the  fine  coal  will  not  be  able 
to  fall  through  the  grate  bar  openings,  and  the  diffusion  of  the 
air-blast  under  the  coal,  on  top  of  the  grates  will  be  so 
great  that  the  coal  will  burn  almost  as  if  suspended  in  the 
air  the  same  as  when  blown  into  the  combustion  chamber  by  the 
method  first  mentioned. 

The  worst  of  this  method  of  firing  is  the  extreme  care  and 
skill  needed  in  firing.  The  coal  must  be  distributed  “one  grain 
thick”  all  over  the  grate  surface,  and  to  do  this,  and  to  spread 
only  a  very  small  quantity  of  coal  at  a  single  firing,  requires 
a  good  deal  of  hard  work  as  well  as  skill  and  patience.  But  it 
must  be  approached  if  good  results  are  to  be  obtained  with 


coal  half  slate  or  other  non-combustible  matter.  It  will  be 
necessary  to  put  in  a  grinder  and  reduce  the  entire  quantity  of 
coal  to  as  fine  a  powder  as  possible,  so  as  to  approximate  the 
conditions  of  the  blowing-in  method. 

The  firing  must  be  frequent  and  in  very  small  amounts  each 
time,  as  noted  before ;  so  that  when  the  engineer  has  arranged  a 
blower  to  deliver  air  beneath  the  grates,  and  a  grinder  to  pul¬ 
verize  the  coal,  then  he  might  as  well  remove  the  grate  bars 
altogether  and  use  the  blowing-in  method  of  firing  the  pulverized 
coal. 

In  many  cases,  the  above,  even,  cannot  be  done  when  low- 
grade  coal  must  be  burned.  In  such  instances,  it  is  the  duty  of  the 
engineer  to  approximate  the  ideal  conditions  as  closely  as  pos¬ 
sible.  The  blower  must  be  provided  in  any  event,  if  low-grade 
coal  must  be  burned,  and  the  blower  should  be  arranged  to  de¬ 
liver  under  the  grate-bars.  This  method  works  very  well  in 
some  instances  but  it  is  not  desirable  where  very  fine  low-grade 
coal  must  be  burned  on  a  grate  perhaps  far  too  coarse  for  that 
kind  of  fuel.  The  blast  must  be  delivered  beneath  the  grates ; 
then  it  is  not  necessary  to  cut  off  the  air  when  the  furnace  doors 
are  opened  for  firing  or  for  cleaning  fires. 

In  starting  a  fire  with  fine  coal,  a  heavy  blast,  and  a  coarse 
grate,  it  will  be  necessary  to  put  on  a  thicker  layer  of  coal 
than  will  be  needed  at  any  subsequent  firing,  and  great  care 
must  be  taken  that  no  holes  open  in  the  layers  of  coal.  When¬ 
ever  such  an  opening  develops,  the  fact  will  at  once  be  known 
by  the  appearance  of  “forge-flames”  which  stream  up  much  like 
the  flames  on  a  smith’s  forge  when  the  fire  is  being  forced,  hence 
the  name  of  the  flames  in  question.  When  holes  begin  to  develop, 
as  heralded  by  the  “forge-flames,”  take  care  to  fill  the  openings 
promptly  and  thoroughly.  Any  quantity  of  air  permitted  to 
blow  through  openings  in  the  coal  layers,  can  only  result  in  a 
waste  of  coal  by  requiring  a  larger  amount  of  heat  to  warm  the 
surplus  air  which  is  blown  through  the  grate  without  imparting 
its  oxygen  to  aid  in  combustion. 

In  order  that  the  engineer  may  more  fully  comprehend  the 
necessity  for  close  firing  with  low-grade  coal,  he  should  go 
more  fully  into  the  matter  of  the  temperature  of  the  fire,  total 
heat  of  combustion,  and  the  quantity  of  air  required  for  burning 
various  qualities  of  coal. 

The  complete  combustion  of  one  pound  of  carbon  forms  a 
gaseous  compound  weighing  3.66  pounds  and  commonly  called 
carbonic  acid,  but  its  chemical  name  is  carbon  dioxide.  When 
sufficient  air  is  not  supplied  to  provide  the  necessary  oxygen, 
another  compound  is  formed,  weighing  2.33  pounds,  and  called 
carbon  oxide,  or  more  exactly  speaking,  it  is  carbon  monoxide 
and  contains  one  pound  of  carbon  united  by  incomplete  combus¬ 
tion  with  1.33  pounds  of  oxygen.  It  is  a  remarkable  fact  that 
the  2.33  pounds  of  carbon  monoxide  may  afterwards  be  com¬ 
bined  with  another  1.33  pounds  of  oxygen,  forming  the  3.66 
pounds  of  carbonic  dioxide,  and  completing  the  combustion  the 
same  as  if  the  entire  quantity  of  oxygen  had  been  supplied  at 
once. 

Hydrogen  forms  only  one  compound  with  oxygen  during  com¬ 
bustion.  Water  is  the  result  of. the  combination  of  oxygen  and 
hydrogen,  and  eight  pounds  of  o.xygen  are  required  to  consume 
one  pound  *of  hydrogen,  forming  nine  pounds  of  water.  In  any 
fuel  ordinarily  used  for  steam  making,  it  may  be  assumed  that 
the  combustible  portion  is  composed  entirely  of  carbon  and 
hydrogen.  A  small  portion  of  sulphur  sometimes  is  present,  but 
it  may  be  neglected  in  the  calculations.  Oxygen,  however,  must 
be  noted  in  the  calculations  when  it  is  present,  and  account 
taken  of  its  effect  upon  the  combustion. 

In  the  air  which  passes  through  the  grates  the  percentage  of 
oxygen  is  23.195,  and  that  of  nitrogen,  76.815.  In  calculations,  it 
is  exact  enough  to  consider  the  percentages  of  oxygen  as  23, 
and  nitrogen  77.  The  nitrogen  has  no  effect  whatever  upon  the 
process  of  combustion,  and  its  only  act  is  to  absorb  and  waste 
the  amount  of  heat  required  to  raise  it  to  the  temperature  of 
the  fire. 

The  text  books  tell  that  it  requires  34.8  pounds  of  air  to  en¬ 
sure  complete  combustion  of  hydrogen,  and  11.6  pounds  of  air 
in  order  that  its  oxygen  may  consume  one  pound  of  carbon. 
The  manner  in  which  combustion  takes  place,  or  the  happenings 
during  the  process  of  combination  of  the  two  gases  called  com- 
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bustion,  is  shown  in  detail  by  the  following  formulas,  in  all  of 
which  the  following  letters  have  the  same  meaning  as  given 
below: 

Pounds 

Pounds  per  per  pound 
Specific  heat.  pound  of  carbon,  of  hydrogen. 

ff^Weight  of  air . 23751  11.6  34.8 

0=0xygen  . 21751  3.66  8.00 

CO=Carbon,  monoxide. .  <24790 

C'0|=Carbon,  dioxide....  .21700 

t=Carbon, 

//=Hydrogen  .  3.40900 

Af=Nitrogen  .  .24380 

.S'=Steam  S’p’r  H’t’d..  .48050 

A=Heat  of  combustion, 

B.  T.  C/.=British  Thermal  Units;  from  62=  1,116.6;  from  213=966.1. 

In  the  process  of  consuming  one  pound  of  carbon,  there  are 
added  11.61  pounds  of  air,  making  a  total  weight  of  12.61  pounds 
put  into  the  furnace.  During  the  process  the  air  decomposes 


move  the  electrolier.  The  thread  should  not  be  carried  contin¬ 
uously  from  one  end  of  the  nipple  to  the  other,  no  matter  how 
short  the  nipple  may  be.  A  shoulder  should  be  provided  so  that 
when  the  electrolier  is  being  placed  in  position  the  nipple  will 
not  screw  upward  and  thus  deceive  the  workman  as  to  the 
strength  of  the  connection.  A  plain  tapered  thread  will  elimi¬ 
nate  the  possibility  of  this  trouble.  In  installing  this  hanger  the 
nipple  passes  through  rough  floor  to  the  band  iron,  which  is 
then  fastened  in  position. 

The  hanger  shown  in  Fig.  2  is  practically  the  same  as  that 
shown  in  Fig.  i,  with  the  exception  that  angle  iron  is  used  in¬ 
stead  of  band  iron.  The  angle  iron  not  only  affords  greater 
strength,  but  allows  this  type  of  hanger  to  be  used  between  iron 
beams,  as  showm  in  Fig.  4.  It  may  also  be  used  on  metal  ceil- 
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into  2.67  pounds  of  o.xygen  and  8.94  pounds  of  nitrogen,  which 
together  with  the  one  pound  of  carbon,  still  totals  12.61  pounds. 
Upon  completion  of  the  process,  the  products  of  combustion 
will  be  as  follows :  3.67  pounds  of  carbon  dioxide,  and  the 
8.94  pounds  of  nitrogen  which  remained  inert  during  the  com¬ 
bustion  of  the  carbon.  The  weights  again  total  12.61,  as  before. 

The  chemists  put  this  whole  matter  in  the  form  of  an  equa¬ 
tion  so  that  it  may  be  seen  at  a  glance  and  comprehended  much 
quicker  than  if  it  w’as  spread  out  over  half  a  page  of  paper. 
The  statement  is  something  as  follows : 


Fuel. 

I  pound  C. 
ii.Oi  pounds  air. 


12.61 


Combustion. 

I  pound  C, 
3.67  pounds  O, 
8.94  pounds  N, 

12.61 


Products. 

3.67  pounds  CO2. 
8.94  pounds  X. 


12.61 


If  the  engineer  will  secure,  either  from  the  proper  govern¬ 
ment  orticer  or  from  the  mine  owner  from  which  his  coal  supply 
is  purchased,  an  analysis  of  the  particular  coal  used,  he  will 
find  there  the  percentages  of  O,  C,  and  H  contained  in  that  par¬ 
ticular  coal,  and  from  the  data  thus  secured  the  engineer  can 
determine  the  amount  of  air  required  for  complete  combustion 
of  the  fuel  in  question.  To  this  it  is  found  in  pr.actice  should 
be  added  an  equal  amount  to  provide  the  air  that  escapes  giving 
up  its  oxygen.  He  can  therefore  take  measures  to  admit  the 
necessary  air  for  complete  combustion,  of  the  fuel  under  test 
and  observation. 


ings.  I  he  meth'id  of  installing  it  in  the  latter  case  is  as  follows : 
The  angle  iron  is  placed  over  the  furring  irons  and  set  for 
center.  Marks  are  then  made  on  it  I  in.  from  each  furring  angle 
iron  crossed  and  a  Ji-in.  hole  drilled  at  each  of  these  marks. 
"Pieces  of  i-in.  band  iron  are  cut  2*2  in.  long  and  a  hole 

drilled  about  i  in.  from  one  end.  These  clips  are  then  bolted 
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to  the  angle  iron  and  .serve  to  fasten  it  to  the  furring  irons. 
These  clips  are  shovvo  in  position  in  Fig.  3. 

The  hanger  shown  in  Fig.  4  is  constructed  somewhat  like 
those  shown  in  Figs,  i  and  2.  The  distance  between  the  beams 
must  be  ascertained  and  the  length  of  the  angle  iron  made  a 
trifle  shorter.  Holes  should  be  drilled  at  each  end  of  the  angle 
iron  so  as  to  be  about  i  in.  from  the  edge  of  the  beam.  A  piece 
of  .band  iron  is  then  bent  so  as  to  fit  around  and  clamp  the  oppo- 


Electrolier  and  Conduit  Hangers. 


By  Thomas  W.  Poppe. 

It  is  very  important  w’hen  installing  conduit  work  in  dwellings 
that  rigid  supports  be  provided  for  the  electroliers.  While  an 
ingenious  workman  can  with  the  aid  of  proper  tools  construct 
a  hanger  suitable  for  this  purpose,  the  following  description 
of  hangers  made  of  band  and  angle  iron  and  used  successfully 
in  a  number  of  installations  may  be  welcome.  Where  the  level 
of  the  finished  floor  is  such  that  very  little  room  is  allowed 
between  it  and  the  rough  floor,  a  hanger  made  as  shown  in  Fig. 
r  may  be  used.  This  hanger  consists  of  a  piece  of  band  iron 
drilled  and  tapped  for  a  j4-in.  pipe  thread.  A  nipple  is  screwed 
through  the  rough  floor  into  the  band  iron  and  the  part  pro¬ 
jecting  through  the  iron  is  hammered  over  to  prevent  the  nipple 
from  loosening  should  it  at  any  time  become  necessary  to  re¬ 
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site  edge  of  the  beam  and  this  is  bolted  to  the  angle  iron,  which 
is  thus  held  firmly  in  place. 

The  hanger  shown  in  Fig.  3  is  designed  to  take  the  place  of 
a  hanger  similar  to  that  shown  in  Fig.  4,  w'here  angle  iron  cannot 
be  had  or  where  it  is  impracticable  to  run  from  beam  to  beam 
because  of  some  obstruction.  A  .square  ^-in.  machine  bolt  nut 
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is  cut  diagonally  and  the  two  pieces  are  used  as  angle  washers. 
The  band  iron  is  then  shaped  as  shown.  In  the  parts  bent  at 
right  angles  a  hole  is  drilled.  A  piece  of  or  2-in. 

bard  iron  is  then  tapped  as  in  Fig.  i  and  bolted  to  the  bent  parts, 
as  indicated.  In  placing  this  hanger  in  position  two  holes  are 
drilled  in  the  concrete  ceiling  and  expansion  bolts  used  to  fasten 
the  hanger  to  the  ceiling,  the  angle  washers  being  placed  between 
the  ceiling  and  the  band  iron.  The  farther  apart  the  two  holes 
are  drilled,  the  better,  as  this  will  provide  a  stronger  concrete 
anchorage  to  support  the  bolts. 


RuuDiDj  Tbretti 


.  FIGS.  9  AND  10. 

Fig.  6  shows  a  hanger  designed  to  clamp  to  a  beam  in  place  of 
being  bolted  to  the  ceiling.  The  hanger  shown  in  Fig.  7  is  con¬ 
structed  of  a  gas  tee  and  pipe  cut  the  necessary  length.  This 
is  used  mostly  for  ceiling  boxes  and  is  cemented  in  the  concrete 
floor  above.  Fig.  8  shows  a  ceiling  hanger  which  is  used  when 
iron  beams  are  not  accessible  and  where  some  obstruction  is 
directly  over  the  point  where  the  electrolier  is  to  hang.  The 
two  hangers  are  made  the  same  length  and  constructed  as  in 
Fig.  7,  a  tee  being  placed  on  the  end  of  one  and  an  elbow  on 
the  end  of  the  other  after  the  hangers  have  been  placed  in 
holes  cut  in  the  floor  on  each  side  of  the  obstruction.  These 
hangers  are  then  joined  together  by  a  pipe.  A  running  thread 
is  cut  on  the  pipe  and  a  lock-nut  placed  thereon.  A  tee  one  size 


FIG.  II. 

larger  than  the  pipe  is  slipped  over  the  other  end  and  the  pipe 
is  screwed  into  the  tee  on  the  hanger  the  full  length  of  the 
running  thread.  It  is  then  backed  out  and  screwed  in  the  elbow 
on  the  other  hanger  and  firmly  locked  in  position  by  means  of 
the  lock-nut.  A  nipple  is  screwed  into  the  tee  on  the  pipe  to 
support  the  box,  and  this  nipple  also  serves  to  lock  the  tee  in 
position.  The  outlet  boxes  are  fastened  to  the  hangers  as  shown 
in  Fig.  9.  A  running  thread  is  cut  on  the  lower  part  of  the 
nipple  and  the  box  locked  to  this  by  means  of  lock-nuts. 

It  is  often  necessary  when  installing  conduit  to  construct 
hangers  to  support  the  conduit.  All  of  the  electrolier  hangers 
described  can  be  used  for  this  purpose  by  omitting  the  pipe  and 
substituting  pipe  straps,  the  latter  being  fastened  to  the  band 
iron  by  means  of  machine  screws,  preferably  10-24.  Where 
conduit  runs  parallel  with  the  iron  beam,  the  hanger  described 
in  Fig.  4  is  applicable.  Where  the  conduit  runs  directly  under 
and  parallel  with  the  beam  the  hanger  shown  in  Fig.  10  will  be 
found  very  convenient.  This  is  made  of  band  iron  with  a 
right-angle  bend  at  each  end,  and  having  holes  tapped  for  10-24 
screws  for  holding  the  straps.  The  hanger  is  then  placed  in 
position  and  the  ends  hammered  over  the  edge  of  the  beam,  as 
indicated. 

Where  conduit  crosses  the  beams  at  right  angles,  the  hanger 
illustrated  in  Fig.  ii  may  be  used,  and  this  can  be  extended 
to  hold  any  number  of  conduits.  Two  clamps  are  made  similar 
to  that  shown  in  Fig.  6,  the  horizontal  band  iron  and  right  angle 
bends  being  omitted.  A  piece  of  band  iron  is  then  placed  be¬ 
tween  the  two  pieces  of  each  clamp  and  firmly  bolted.  When 
the  hanger  is  placed  in  position  the  conduits  are  laid  upon  hor¬ 
izontal  band  irons  as  shown.  In  this  hanger  i-in.  band  iron  is 
used  for  clamping  the  hanger  to  the  beams. 


Rules  for  the  Care  and  Operation  of  Motors. 

The  Narragansett  Electric  Lighting  Company,  of  Providence, 

R.  I.,  supplies  to  all  of  its  motor  customers  cards  to  be  hung 
near  their  motors  giving  the  rules  for  their  care  and  operation. 

There  are  separate  cards  for  direct  current  and  for  alternating- 
current  motors,  and  we  reprint  below  the  matter  contained  on 
each  of  these : 

DIRECT-CURRENT  MOTORS. 

7'o  Start  Motor. 

a.  Be  sure  that  the  rheostat  arm  is  in  “off”  position,  b.  Close  • 
the  main  switch,  c.  Start  the  motor  by  moving  the  rheostat 
arm  slowly  over  the  button  points  until*  arm  is  held  in  place  by 
the  magnet,  or  rests  on  the  last  point. 

1  o  Stop  Motor. 

a.  Open  the  main  switch,  b.  If  an  automatic  rheostat,  see  that 
the  arm  flies  back  to  the  “off”  position  by  the  time  the  motor  is 
fully  stopped. 

Brushes. 

To  prevent  sparking,  the  brushes  must  be  properly  set  and 
kept  in  good  order.  Resurface  them  in  position  with  fine  sand¬ 
paper,  drawing  it  between  the  end  of  the  brush  and  the  commu¬ 
tator  in  the  direction  of  rotation.  Remove  and  wipe  the  brushes 
clean  after  20  hours’  run.  Set  the  springs  as  lightly  as  will 
secure  sparkless  running.  Brushes  on  same  stud  must  be  exactly 
in  line.  Different  sets  must  be  exactly  spaced  around  the  com¬ 
mutator. 

Commutator. 

The  surface  of  the  commutator  must  be  kept  clean  and  smooth  ; 
if  roughened,  remove  the  belt  and  smooth  with  No.  00  sand¬ 
paper  moistened  with  virseline.  Do  not  use  emery  cloth.  Clean 
the  brushes  after  sandpapering.  If  the  commutator  is  badly 
worn,  have  it  trued  with  a  tool.  Clean  the  commutator  daily, 
then  moisten  with  a  least  bit  of  vaseline  on  a  piece  of  felt  or 
flannel.  If  the  commutator  continues  to  spark  badly,  send  for 
a  reliable  electrician  to  repair  it. 

Fuses. 

On  500  volts  do  not  fuse  higher  than  two  amperes  to  one  horse¬ 
power,  if  protection  of  the  armature  is  desired. 

ALTERNATING  CURRENT  MOTORS. 

'J'o  Start  Motor. 

a.  If  of  the  internal  armature  resistance  type,  be  sure  that  the 
sliding  brushes  of  the  resistance  are  as  far  out  as  they  will  go. 

If  of  the  compensator  type,  be  sure  that  the  compensator  is  set 
in  the  “off”  position,  b.  Close  the  main  switch,  e.  Start  motors 
of  the  internal  armature  resistance  type  by  moving  the  arma¬ 
ture  resistance  switch  in.  step  by  step,  taking  about  15  seconds 
to  close  the  switch  to  the  limit  of  motion.  Start  motors  of  the 
compensator  type  by  throwing  the  compensator  switch  to  the 
starting  position,  and  when  the  motor  comes  up  to  speed,  throw 
the  switch  to  the  running  position. 

To  Stop  Motor. 

a.  Open  the  main  switch,  b.  If  of  the  internal  armature  re¬ 
sistance  type,  draw  the  armature  resistance  switch  out 
as  far  as  it  will  go.  If  of  the  compensator  type,  throw  the 
compensator  switch  to  “off”  position. 

Brushes. 

If  of  the  internal  armature  resistance  type,  see  that  the  brushes 
are  always  free  to  make  smooth  and  even  pressure  on  the  station¬ 
ary  contacts. 

Fuses. 

On  500  volts  do  not  fuse  higher  than  i  amperes  to  one  horse¬ 
power,  if  protection  of  the  motor  is  desired. 

Oil. 

Use  only  best  grade  of  thin  lubricating  oil.  Never  fill  the  oil 
wells  nearer  than  %  in.  of  overflow.- Never  let  the  oil  get  below 
y2  in.  from  top.  Renew  the  oil  from  time  to  time’  when  the  i 

bearings  show  a  tendency  to  heat  up.  Be  sure  that  the  oil  rings 
revolve  when  the  motor  is  in  operation. 

Belts. 

On  pulleys  less  than  six  inches  in  diameter,  use  only  the  best 
single  belting,  very  pliable.  The  belt  should  be  made  endless; 
never  put  a  laced  belt  on  an  electric  motor.  Put  the  hair  side  of 
the  belt  on  the  pulley  so  that  the  outside  of  the  lap  trails. 
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LETTERS  ON  PRACTICAL 
SUBJECTS. 

NOVEL  THREE-PHASE  DISTRIBUTION  SYSTEM. 

Several  years  ago  one  of  the  California  high-tension  trans¬ 
mission  lines  was  brought  into  a  village  of  about  2,000  inhabi¬ 
tants  for  the  purpose  of  supplying  the  local  electric  light  com¬ 
pany  with  electricity.  The  latter  company  had  been  supplying 
electricity  from  a  steam-driven  plant  for  a  number  of  years  from 
sunset  until  midnight.  The  contract  with  the  transmission  com¬ 
pany  called  for  a  day  and  night  service,  the  maximum  horse¬ 
power  being  specified  with  a  minimum  flat  rate  for  this  power.  It 
therefore  devolved  on  the  local  company  to  get  customers  for 
the  day  load. 

The  village  being  in  an  agricultural  district  only  a  limited 
day  load  could  be  obtained  and  the  butchers,  printers,  tailors, 
grocers  and  others  using  small  motors  were  soon  connected.  But 
the  greater  part  of  the  power  contracted  for  remained  unused. 
The  only  field  left  open  was  the  pumping  of  water  for  irrigation 
purposes,  and  to  reach  out  for  this  meant  the  building  of  up¬ 
wards  of  ten  miles  of  distribution  lines.  The  electricity  as  re¬ 
ceived  from  the  transmission  company  was  at  a  tension  of  30,000 
volts  and  was  stepped  down  by  three  transformers  star-connected 


Motor 

THREE-PHASE  DISTRIBUTION  SYSTEM. 

in  the  primary  with  grounded  neutral  to  three-phase,  2,000-volt 
current,  the  secondaries  of  the  transformers  being  connected 
delta.  'I'he  secondary  voltage  is  maintained  by  the  local  company 
on  all  its  lines,  and  transformers  of  sufficient  capacity  are  in¬ 
stalled  to  further  reduce  this  voltage  to  no  or  220  volts  for 
motors,  lamps,  etc. 

The  engineer  in  charge  of  the  plant  was  a  young  man  with  a 
strong  leaning  toward  three-phase  motors  in  preference  to  the 
single-phase  motors  in  use  up  to  that  time.  A  three-phase  dis¬ 
tribution  system  as  ordinarily  constructed  meant  a  greater  outlay 
than  would  be  necessary  for  a  single-phase  distribution  system, 
and  as  the  returns  from  these  irrigating  plants  which  ran  only  a 
few  days  each  month  during  the  summer  season  would  be  very 
small  as  compared  with  the  horse-power  of  the  individual  instal¬ 
lations,  it  was  essential  that  the  cost  be  limited  as  much  as  pos¬ 
sible.  Yet  it  was  essential  that  a  most  satisfactory  service  be 
maintained,  for  the  gasoline  engine  was  a  strong  competitor 
and  already  held  the  field.  Continuity  and  superiority  of  service 
was,  therefore,  necessary,  if  the  gasoline  engine  was  to  be  driven 
from  its  stronghold. 

The  engineer  decided  that  the  best  service  could  be  assured 
only  by  the  use  of  three-phase  motors  so  a  three-phase  line  was 
constructed.  This  consisted  of  two  wires  as  in  the  case  of 
single-phase  distribution,  but  at  the  sub-station  one  wire  of  the 
three-phase  delta  was  grounded,  and,  where  motors  were  in¬ 
stalled,  the  transformers  were  connected  up  delta  for  three-phase 
current ;  the  two  line  wires  being  connected  to  two  corners  of 
the  triangle  and  the  third  corner  being  grounded.  This  gave  a 
ver>-  satisfactory  system  so  far  as  the  operation  of  the  motors 
was  concerned ;  but  in  some  respects  the  advantages  are  ques¬ 
tionable.  The  assistant  superintendent  of  the  transmission  com¬ 
pany  chanced  by  and  had  his  attention  called  to  the  ground  con¬ 
nection  on  the  2,ooo-volt,  three-phase  circuit  at  the  sub-station. 
He  made  an  objection  to  this,  stating  that  it  disturbed  the  voltage 
regulation  of  the  transmission  system.  The  manufacturers  of  the 
high-tension  transformers  also  claimed  that  an  extra  dielectric 
stress  was  imposed  on  the  insulation  between  the  primary  and 


secondary  by  this  means.  The  young  engineer  then  sought  the 
advice  of  an  older  engineer  in  the  same  line  who  is  in  the  front 
rank  of  his  profession,  and  asked  him  what  he  thought  about 
this  way  of  “whipping  the  devil  around  the  stump.”  The  older 
engineer  said  he  did  not  think  it  was  advisable,  and  being  pressed 
for  a  reason  he  consulted  some  notes,  and  after  a  few  minutes’ 
reflection  said  that  such  a  connection  displaced  the  position  of 
the  neutral  point  at  the  high-tension  transformers,  which  he  said 
is  always  very  unstable  even  under  the  best  operating  conditions. 
As  this  neutral  point  is  something  that  is  hard  for  a  young  engi¬ 
neer  to  put  his  finger  on  to  see  if  it  is  really  as  elusive  as  rep¬ 
resented,  he  would  like  to  have  an  expression  of  opinion  from 
readers  of  the  Electrical  World  as  to  whether  it  really  does 
move  and  if  such  displacement  is  in  any  way  affected  by  the 
above  described  system  of  connections. 

Lodi,  Cal.  J.  A.  Henning. 


W'INDOW  BURGLAR  ALARMS. 

I  agree  with  Mr.  J.  L.  White  in  his  contention  that  burglar 
alarms  now  on  the  market  are  unsatisfactory.  During  five 
years’  experience  with  burglar  alarms  and  protective  systems 
of  all  kinds,  I  find  that  no  matter  how  close  window  springs 
are  cut  in  the  window  jam,  even  with  a  thin  backing  of  wood 
to  keep  out  dust  from  the  weight  box,  it  is  impossible  to  prevent 
dirty  connections  although  the  best  material  obtainable  on  the 
market  is  used.  The  best  alarms  will  oxidize  and  collect  dirt 
and  grit,  and  I  have  often  found  the  plungers  stuck  fast,  mak¬ 
ing  it  necessary  to  take  them  out  and  clean  them,  besides  ad¬ 
justing  them  on  an  average  of  once  a  year.  Only  by  this  means 
can  satisfactory  operation  be  assured.  As  to  Mr.  White’s  sug¬ 
gestion  about  a  strip  on  the  side  of  the  sash,  I  disagree  with  him 
in  view  of  what  has  already  been  pointed  out.  What  is  needed 
is  a  spring  that  is  positive  in  action  when  a  window  is  raised, 
taking  into  consideration  side  play,  enclosed  contacts,  ease  of 
access  in  case  of  trouble,  and  good  workmanship.  If  such  a 
spring  were  placed  on  the  market,  the  wiring  of  them  could 
be  done  with  an  assurance  of  a  reliable  service. 

Philadelphia,  Pa.  Louis  Stern. 


SIMPLE  FORM  OF  ADJUSTABLE  RESISTANCE. 

A  simple  form  of  adjustable  resistance  which  at  the  same  time 
permits  the  passage  of  heavy  currents  of  electricity,  may  be  easily 
made  as  follows :  A  large  number  of  brass  tubes  are  placed 
parallel  and  joined  at  their  ends  to  one  another  by  U-shaped 
couplings.  The  end  tubes  are  joined  by  rubber  tubing  to  some 


water  supply  and  to  the  waste  pipe.  The  gaps  between  the  neigh¬ 
boring  tubes  are  provided  with  sliding  bridge  pieces  of  brass, 
which  can  be  fastened  by  a  thumbscrew  in  any  desired  position. 
When  all  the  bridge  pieces  are  at  the  top  end  of  the  resistance, 
the  whole  current  passes  direct  to  the  apparatus  through  the 
heavy  U-shaped  couplings  and  the  bridges,  whereas  when  all  of 
the  bridge  pieces  are  at  the  bottom  of  the  resistance,  practically 
the  entire  length  of  the  tubing  has  to  be  traversed  by  the  current. 


each  alternation  of  the  current,  and  the  distribution  of  light 
in  alternate  pulsations  is  somewhat  as  shown  in  Fig.  i.  In 
general  it  is  seen  that  any  point  in  the  field  of  the  lamp  is  il¬ 
luminated  by  two  sets  of  pulsating  rays  of  light  of  considerable 


By  adjusting  the  various  bridge  pieces,  the  current  can  be  reg¬ 
ulated  within  very  close  limits;  and  as  the  tubes  are  kept  cold 
by  the  constant  flow  of  water  through  them  the  trouble  caused 
by  the  variations  due  to  heating  in  the  ordinary  forms  of  resist¬ 
ance  is  avoided. 

Brooklyn,  N.  Y.  C  T.  James. 


METHODS  OF  DRIVING  BOILER  FEED  PUMPS. 

There  are  two  general  methods  of  operating  boiler  feed  pumps 
in  comparatively  small  plants :  In  one  the  pump  is  run  continu¬ 
ously  at  such  a  speed  that  just  enough  water  is  pumped  into 
the  boiler  to  keep  the  water  level  constant ;  in  the  other  the  pumps 
are  used  intermittently,  at  a  much  higher  rate  of  speed,  and  when 
the  boilers  need  water  and  the  condition  of  the  fire  permits  its 
being  fed.  Neither  of  these  methods  is  free  from  objections,  but 
they  are  all  that  the  engineer  can  use.  With  the  pump  running 
at  a  slow  rate  of  speed,  the  internal  boiler  strains  and  the  inter¬ 
ference  with  the  steam  pressure  are  a  minimum.  If  the  pump  is 
run  at  intervals  and  at  a  high  rate  of  speed,  the  waste  of  steam 
is  less,  and  the  temperature  of  the  feed  water  will  be  more  de¬ 
pendent  on  the  maximum  capacity  of  the  feed-water  heater  and 
the  skill  of  the  engineer.  If  the  quantity  of  water  to  be  pumped 
is  such  that  it  can  stand  in  the  feed-water  heater  some  time 
and  thus  warm  up  between  pumping  times,  the  temperature  of  the 
feed-water  with  this  method  of  feeding  will  be  as  high  as  the 
temperature  of  the  feed-water  when  it  is  fed  regularly  by  the 
slow-speed  pump  in  the  former  case;  but  as  this  does  not  always 
obtain,  the  advantages  of  the  former  method  of  pumping  over 
the  latter  are  evident.  In  this  connection  it  might  not  be  amiss 
to  refer  to  the  electrically-operated  feed-water  pumps.  The  use 
of  these  is  undoubtedly  on  the  increase,  although  engineers  are 
divided  as  to  the  economy.  The  high  efficiency  of  a  motor  com¬ 
pared  with  the  low  efficiency  of  the  steam  pump,  would  make  it 
appear  that,  aside  from  first  cost,  the  electrically-driven  pump 
were  more  economical.  This  is  undoubtedly  true  if  the  elec¬ 
trically-driven  pump  is  run  at  full  speed  all  the  time;  but  where 
it  is  run  at  a  reduced  speed,  not  only  is  its  efficiency  decreased, 
but  energy  is  wasted  in  the  resistance  necessary  to  cut  down  the 
speed.  Where  the  size  of  the  plant  is  such  that  one  pump  can  be 
run  continuously  under  full  load,  the  electrically-driven  pump 
will  show  a  greater  economj-. 

Dallas,  Texas.  F.  Gildersleeve. 


FIGS.  3  AND  4. 


difference  in  intensity.  Due  to  the  shifting  of  the  craters  of 
the  arc  and  the  very  narrow  range  through  which  the  two  sets 
of  alternating  rays  are  equal,  no  difficulty  will  be  found  in  ob¬ 
taining  a  point  of  unequal  intensity  which  is  desirable  for  this 
method  of  measuring  slip.  In  fact  it  will  be  found  very  diffi¬ 
cult,  off-hand,  to  find  the  position  of  equal  intensity. 

Consider  now,  a  disc  composed  of  any  number  of  equal  black 
and  white  segments.  If  the  disc  revolve  at  such  a  rate  that 
the  time  occupied  by  a  black  segment  in  rotating  through  an 
arc  equal  to  the  pitch  of  the  black  segments,  is  equal  to  the 
time  between  two  consecutive  pulsations  of  light,  then  the  disc 
as  lighted  will  appear  to  be  stationary  in  space.  (See  Fig.  2.) 
If  the  disc  rotate  at  twice  the  normal  speed  the  same  appear¬ 
ance  will  be  presented  except  that  the  segments  will  not  be  as 
distinct.  If  the  disc  rotates  at  or  normal  speed  the  black 
segments  will,  during  the  periods  of  illumination,  cover  the 
entire  disc,  but  due  to  the  difference  in  the  intensity  of  the 
pulsations  of  light  the  appearance  will  be  that  shown  in  Fig. 
3.  If  the  disc  rotate  at  normal  speed  the  appearance  will  be 
that  shown  in  Fig.  4,  and  there  will  appear  to  be  three  times 
the  real  number  of  segments  all  of  equal  intensity  and  size.  The 
effect  shown  in  Fig.  3  depends  upon  the  unequal  value  of  the 
pulsations  of  light,  but  the  others  do  cot. 

It  is  thus  seen  that  each  disc  will  appear  stationary  at  five 
different  speeds  corresponding  to  the  number  of  segments  and 
the  frequency  of  the  arc.  The  table  shows  the  speeds  tabulated 

Xo.  of  Normal 

segments.  1/3  normal.  normal.  speed,  i  Yi  normal.  2  normal 

2  1200  1800  3600  5400  7200 

3  800  1200  2400  3600  4800 

4  000  900  1800  2700  3600 

5  480  720  1440  2160  2880 

6  400  600  1200  1800  2400 

7  343  5«S  1030  1545  2060 

8  300  450  900  1350  1800 

9  266  40U  800  1200  1600 

10  240  360  720  1080  1440 

11  218  327  655  981  1310 

12  200  300  600  900  1200 

13  185  277  554  831  1108 

14  i.’i  257  514  771  1028 

15  160  240  480  720  960 

i«J  15"  225  450  675  900 

24  .  100  150  300  450  600 

48  50  75  150  225  300 

for  different  discs  and  a  60-cycle  arc  lamp.  With  a  change 
in  frequency  the  different  speeds  retain  the  same  value  in  terms 
of  per  cent  of  synchronism.  The  arc  lamp  is  placed  in  the 
motor  circuit,  and  for  any  variation  from  the  tabulated  speed, 
the  disc  revolves  in  a  positive  or  negative  direction.  The  slip 
may  be  readily  counted  with  any  disc  up  to  70  or  80  revolu¬ 
tions  per  minute  by  following  one  particular  segment  with  the 
finger. 

For  recording  time  the  writer  uses  a  stop  watch  which  when 
set  will  run  for  J/2  minute.  This  is  held  to  the  ear  and  at  the 
of  any  method  of  which  I  am  familiar.  The  most  satis-  end  of  the  minute  it  stops  with  a  sharp  click.  For  exam- 

factory  feature  is  the  continuous  visual  record  obtained  of  ex-  pie,  an  8-pole  motor  would  be  supplied  with  the  discs  cor- 

actly  what  is  going  on.  By  the  method  described  the  slip  responding  to  the  following  speeds  for  reading  different  slips, 

can  be  accurately  measured  at  any  motor  speed  whatever,  i.  e.  900,  800,  720,  600,  etc.  For  a  six-pole  motor  these  w'ould 

without  any  complicated  appliances.  The  necessary  apparatus  become  1,200,  1,080,  981,  900,  etc.  Several  of  these  discs  may 

consists  of  an  alternating-current  arc  lamp,  a  series  of  discs  be  combined  into  one  by  making  the  various  parts  concen- 

composed  of  equal  black  and  white  segments,  and  a  watch.  trie;  this  enables  various  combinations  to  be  read  at  different 

An  alternating-current  arc  lamp  gives  a  pulsation  of  light  for  speeds.  This  method  has  also  been  used  w'ith  excellent  results 


MEASURE.MENT  OF  INDUCTION  MOTOR  SLIP. 

Herewith  is  a  short  account  of  a  disc  method  of  measuring 
slip,  applied  so  as  to  be  of  much  greater  use  than  when  merely 
a  disc  with  a  number  of  segments  equal  to  the  number  of  poles 
is  used.  Of  course,  this  method  is  not  new.  although  I  have 
never  seen  any  mention  of  the  use  of  speeds  other  than  normal. 
1  he  range  obtained  gives  the  most  satisfactory  speed  results 


FIGS.  I  AND  2. 
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for  obtaining  a  scries  of  constant  speeds  on  a  variable  speed 
alternating-current  motor,  run  on  a  variable  voltage  and  with 
variable  torque.  The  speed  can  be  kept  constant  within  one 
revolution  by  this  method,  while  it  is  very  difficult  to  obtain 
anything  like  that  degree  of  uniformity  by  other  methods. 

A  6o-cycle  incandescent  lamp  gives  pulsations  of  ligHt  that 
arc  very  marked,  but  does  not  fluctuate  nearly  as  much  as 
an  arc  lamp. 

The  writer  has  used  this  method  with  an  incandescent  lamp 
with  much  satisfaction ;  but  only  those  speeds  of  the  disc  known 
as  normal  speed  and  one-third  normal  speed  can  be  obtained. 

Ithaca,  N.  Y.  J.  L.  Smith. 

A  DEEP  W'ELL  PUMP  INDICATOR. 

A  central  station  having  a  deep  well  at  a  considerable  dis¬ 
tance  from  the  engine  room  is  located  in  the  southern  part  of 
Florida.  The  engineer  had  considerable  work  watching  the 
pump,  it  being  necessarj’  for  him  to  travel  many  hundred  feet 
before  he  could  get  to  a  point  where  he  could  determine  whether 
the  pump  was  running  properly.  Tiring  of  tramping  back  and 
forth,  he  procured  a  few  hundred  feet  of  cable  wire  and  a  few 
sheaves,  and  stretched  the  wire  from  the  pump  to  the  outside 
of  the  engine  room  where  it  was  kept  taut  by  means  of  a 
weight.  The  cable  was  arranged  to  move  vertically  in  front 
of  a  window,  the  weight  rising  and  falling  with  the  motion 
of  the  pump  plunger.  In  order  that  there  would  be  no  diffi¬ 
culty  in  seeing  the  cable,  a  framed  picture  i8  in.  by  24  in.  was 
attached  to  the  wire  in  such  a  manner  that  the  picture  would 
come  into  sight  and  disappear  again  at  every  stroke  of  the 
plunger.  At  night  an  incandescent  lamp  attached  to  a  wire 
fastened  just  behind  the  picture  w’as  lighted  and  this  sudden 
appearance  of  the  illuminated  picture  and  its  regular  disappear¬ 
ance  every  few  minutes  kept  the  engineer  fully  informed  of  the 
pump  action. 

New’  York  City.  Hobart  Francis. 

NOVEL  method  OF  DRIVING  EXCITERS. 

It  may  not  be  verj’  generally  known,  although  I  have  seen 
some  mention  of  it  in  Ihe  technical  press,  that  the  Bay  Counties 
Power  Company  employs  a  novel  method  of  driving  the  exciters 
in  its  power  house.  Exciters  driven  from  the  main  generator 
are  open  to  the  objection  that  any  drop  in  speed  of  the  main  gen¬ 
erator  causes  the  exciters  to  drop  in  voltage,  and  this  in  turn 
lowers  the  voltage  delivered  by  the  generator  exactly  at  the 
time  when  increased  voltage  is  needed.  The  method  adopted  by 
the  company  is  as  follows :  A  50-hp  exciter  is  driven  by  a  50-hp 
impulse  wheel.  Coupled  directly  to  the  other  end  of  the  water 
wheel  shaft  is  a  50-hp  induction  motor.  This  motor  is  connected 
directly  to  the  2,400-volt  bus-bars  of  the  station.  The  water 
wheel  of  the  exciter  is  run  with  its  valve  open  as  for  full  load 
at  all  times.  When  less  than  full  load  is  on  the  exciter,  the  in¬ 
duction  motor  acts  as  a  generator,  delivering  energ>’  to  the  main 
bus-bars.  If  the  action  of  the  water  wheel  for  any  cause  is  in¬ 
terrupted,  the  induction  motor  drives  the  exciter  as  though  noth¬ 
ing  had  happened.  This  method  of  driving  exciters  has  been 
found  very  satisfactor>’. 

Oakland,  Cal.  A.  E.  Hommerley. 

CEMENT  FOR  LEATHER '  BELTING. 

There  are  a  number  of  good  belt  cements  on  the  market;  but 
oftentimes  an  engineer  desires  to  make  his  own  cement,  since 
with  a  knowledge  of  its  composition  he  has  much  more  faith 
in  its  holding  pow'ers.  I  give  herewith  recipes  for  cements  which 
I  have  found  very  good.  For  leather  belts,  the  cement  is  made 
by  kneading  10  parts  of  carbon  bisulphide  and  one  part  of  spirits 
of  turpentine  with  gutta-percha  until  the  result  is  a  thick  paste. 
Before  applying  the  cement  the  portion  of  the  leather  where  it 
is  to  be  applied  should  be  roughened  and  the  joint  should  be  kept 
under  pressure  until  the  cement  is  dry.  A  rubber  cement  for 
rubber  goods  may  be  made  by  dissolving  shellac  in  ten  times  its 
weight  of  ammonia  water,  .\fter  this  stands  for  three  or  four 
weeks  the  transparent  putty  which  remains  is  used  cold.  The 


cemented  places  soften  at  first,  but  harden  after  the  ammonia 
evaporates.  If  it  is  desired  to  hasten  the  evaporation  a  gentle 
heat  may  be  applied.  This  cement  is  water-tight  and  gas-proof 
■  and  is  good  for  hard  rubber  articles.  A  mixture  of  gutta-percha 
and  asphalt  is  also  serviceable  for  this  class  of  work. 

Jersey  City,  N.  J.  S.  E.  Furnace. 

WATER  RHEOSTAT  AS  A  MOTOR  STARTER. 

The  starting  box  of  one  of  our  most-used  motors  burnt  out 
the  other  day  for  some  cause  or  other,  and  it  was  necessary  to 
take  it  down  and  send  it  to  a  repair  shop.  We  could  not  obtain 
another  starting  box  at  once,  and  yet  it  was  necessary  to  keep 
the  motor  and  the  machine  to  which  it  was  attached  in  opera¬ 
tion  ;  because  we  were  then  in  the  midst  of  our  busiest  season 
when  the  entire  capacity  of  the  plant  was  worked  night  and  day 
to  turn  out  the  orders.  Moreover,  the  stopping  of  this  motor 
meant  the  stopping  of  a  number  of  smaller  machines  which  han- 
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died  the  product  after  it  left  the  large  machine.  An  hour  or 
more  had  already  been  wasted  in  finding  out  that  the  starting 
box  could  not  be  repaired  in  the  shop  and  had  to  be  sent  out, 
and  some  time  was  spent  in  hunting  for  another  motor-starter, 
only  to  find  that  it  would  take  two  days  to  deliver  it.  Mean¬ 
while  the  smaller  machines  had  caught  up  and  were  waiting  for 
work.  It  was  evident  that  something  had  to  be  done  and  done 
in  a  hurry ;  but  useful  suggestions  were  at  a  premium.  Finally 
an  idea  struck  the  engineer,  and  he  went  tearing  down  the  shop 
like  mad.  He  came  back  in  a  few  minutes  with  a  wooden  pail 
filled  with  water,  two  sheet  iron  discs  taken  from  an  article  in 
course  of  manufacture,  a  piece  of  iron  rod  and  some  other  ma¬ 
terial.  He  had  a  hole  the  size  of  the  rod  drilled  in  each  of  the 
discs,  and  after  cutting  a  piece  about  8  in.  long  off  the  iron  rod, 
he  fastened  the  end  of  the  short  piece  in  one  of  the  discs  and 
then  turned  the  other  end  of  the  rod  back  on  itself.  The  other 
piece  of  rod  was  fastened  similarly  in  the  other  disc;  but  instead 
of  turning  the  other  end  back  on  itself  about  4  in.  of  it  was  turned 
at  right  angles  and  a  short  piece  of  rubber  hose  slipped  over  it. 
One  side  of  the  line  was  connected  to  the  motor  as  before  and 
a  wire  from  the  other  side  of  the  line  was  run  to  the  field  con¬ 
nection  on  the  motor.  From  this  same  side  of  the  line  a  wire 
was  connected  to  the  longer  rod  fastened  to  the  disc,  and  from 
the  shorter  rod  a  wire  was  run  to  the  armature  side  of  the  motor. 
The  short  rod  was  then  hung  over  the  side  of  the  pail  of  water 
so  that  the  disc  was  submerged  in  the  water  to  a  depth  of  about 
one  inch.  The  other  disc  was  allowed  to  rest  on  the  bottom  of 
the  pail  of  water.  A  small  knife  switch  was  then  connected  sc 
as  to  short-circuit  the  wires  running  to  the  pail  of  water.  All 
this  required  about  one-half  hour,  and  when  everything  was 
in  readiness  the  knife  switch  w’as  opened  and  the  motor  switch 
thrown  in.  But  the  motor  did  not  start,  and  the  foreman  was 
about  to  give  up  in  despair.  The  engineer,  however,  absented 
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himself  again  for  a  minute  or  two  and  returned  with  a  large 
salt  cellar.  He  sprinkled  salt  into  the  water  little  by  little  until 
the  armature  of  the  motor  began  to  turn  very  slowly.  He  then 
ceased  to  pour  salt  into  the  water  and  took  hold  of  the  rubber- 
handled  rod  attached  to  the  disc  at  the  bottom  of  the  pail,  and 
raised  it  slowly.  The  armature  began  to  revolve  faster  and  faster 
as  he  lifted  this  disc  up  and  when  it  reached  the  other  disc  the 
motor  was  running  as  though  nothing  had  happened.  He  then 
closed  the  knife  switch  across  the  wires  leading  to  the  pail  and 
permitted  the  disc  to  drop  to  the  bottom  again.  When  shutting 
down  the  motor,  the  discs. were  brought  into  contact  again,  the 
short-circuiting  switch  opened  and  the  movable  disc  allowed  to 
sink  to  the  bottom  again  gradualh-,  after  which  the  main  switch 
was  opened.  This  home-made  device  worked  as  well  as  the 
motor-starter,  although  it  was  not  as  convenient  as  the  latter 
apparatus.  When  the  starting  box  was  repaired  the  water  rheo¬ 
stat  was  dismantled ;  but  it  was  not  thrown  away ;  the  foreman 
would  not  permit  that ;  it  was  safely  stowed  away  in  a  closet  in 
the  engine  room  with  its  short  history  written  in  pencil  on  the 
outside  of  the  pail.  The  engineer  points  to  it  with  pride  and 
relates  how  he  once  demonstrated  his  knowledge  of  electricity 
with  it. 

New  Brit.mn,  Conn.  George  P.  Braun. 


,  STEAM  LEAKAGE. 

In  many  power  plants  the  leakage  of  valves  and  pistons  of 
steam  engines  is  very  often  overlooked  as  being  of  little  im¬ 
portance,  although  many  times  leakage  is  never  suspected  in 
these  places.  In  making  tests  on  engines  this  leakage  is  also 
very  often  neglected  and  in  the  working  of  a  large  number  of 
engines  it  is  the  cause  of  considerable  waste  of  steam.  It  is 
commonly  believed  that  the  indicator  diagram  will  show  the 
condition  of  the  engine  with  regard  to  leakage,  whereas  any 
maker  of  an  indicator  will  inform  you  that  such  a  belief  is  erro¬ 
neous,  and  that  the  indicator  was  never  intended  for  any  such 
purpose.  The  leakage  of  steam  except  where  it  is  excessive  has 
so  little  effect  on  the  lines  of  the  indicator  diagram  that  it  is  hard 
to  detect  it.  A  very  convenient  way  to  determine  whether  the 
engine  is  wasting  steam  through  leakage  is  to  close  the  valves 
and  block  the  piston  in  some  manner  at  a  point  away  from  the 
enjl  of  the  stroke,  and  then  subject  the  engine  to  the  full  boiler 
pressure.  • 

Montreal,  Canada.  K.  Smith. 


UPKEEP  AND  WEAR  OF  MOTOR  BEARINGS. 

In  the  issue  of  June  2,  Mr.  William  Kavanagh  drew  attention 
to  the  necessity  of  a  careful  inspection  of  bearings  in  order  not 
to  permit  their  wear  to  be  carried  to  a  point  that  would  cause 
the  armatures  to  come  into  contact  with  the  pole  pieces.  He 
also  stated  that  “the  greatest  number  of  accidents  to  armatures 
occurs  from  permitting  the  bearings  to  wear  down.” 

In  alternating-current  machines  where  clearance  should  be 
particularly  small  the  importance  of  this  subject  becomes  cor¬ 
respondingly  greater.  For  some  years  past  many  of  the  im¬ 
portant  European  builders  of  electrical  machinery  have  mounted 
their  armatures  on  ball  bearings.  One  reason  for  this  is  that 
such  mountings  practically  eliminate  the  frictional  resistance 
of  the  journals.  Although  such  frictirnal  resistance  in  the 
larger  machines  is  not  an  important  element  as  effecting  the 
total  efficiency,  yet  on  small  machines  such  saving  is  an  ap¬ 
preciable  item,  particularly  where  the  users  buy  electricity  in 
small  quantities  from  the  public  light  and  power  companies  and 
pay  for  such  electricity  at  rates  of  4  cents  per  kw-hour  or  even 
more.  Although  on  machines  of  medium  size  the  frictional  re¬ 
sistance  of  ordinary  journals  is  not  a  large  percentage  of  the 
total  power,  yet  it  is  apt  to  be  higher  than  is  generally  believed. 
This  is  because  motors  are  usually  installed  for  the  maximum 
demand  that  is  to  be  made  on  them,  while  the  average  demand  is 
very  much  smaller.  The  journal  friction  loss  is  then  in  consid¬ 
erably  larger  proportion  and  its  elimination  therefore  results 
in  a  decided  financial  gain. 

Fig.  I  is  a  diagram  showing  the  relative  efficiencies  of  a  3-hp 
motor  mounted  on  good  ring  oiling  bearings  and  on  ball  bear¬ 
ings.  In  all  other  respects  the  two  motors  are  exactly  alike. 
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Fig.  2  gives  the  data  of  Fig.  i,  converted  to  relative  energy 
cost  per  hp-hour  with  energy  at  4  cents  per  kw-hour.  Fig.  3 
shows  the  same  data  translated  to  annual  savings  from  ball 
bearings  over  ring  oiling  at  different  outputs  at  the  same  cost 
rate  for  energy,  or  4  cents  per  kw-hour.  It  will  be  seen 
that  at  the  normal  output  of  3  hp  this  saving  amounts  to 
$30  per  year,  while  at  one-half  normal  output  the  saving 
amounts  to  $25  per  year,  and  at  one  and  one-half  times  the 
normal  output  the  saving  amounts  to  about  $35  per  year. 

Savings  such  as  these  decidedly  justify  quite  a  considerable 
increase  in  the  first  cost  of  ball  bearings  as  compared  with  ring 
oiling  bearings,  though  on  a  similar  basis  of  organized  manu¬ 
facture  for  similar  quantities,  the  actual  difference  in  cost  of 
machines  is  really  very  small. 

With  a  properly  selected  ball  bearingf  the  wear  of  thf*  bear¬ 
ing  is  zero  during  the  effective  lifetime  of  a  machine.  It  fol¬ 
lows  that  the  air-gap  can  be  reduced  to  the  lowess  possible 
amount  which  the  mechanical  construction  of  the  armature  it¬ 
self  will  permit,  and  that  is  otherwise  desirable.  In  other  words, 
the  hearing  wear  need  no  longer  be  taken  into  consideration 
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FIGS.  I,  2  AND  3. — MOTOR-BEARING  CURVES. 

as  a  factor  in  determining  the  air-gap.  Owing  to  this  absence 
of  bearing  wear,  the  usual  precautions  for  seeing  that  it  does 
not  exceed  permissible  amounts,  including  all  of  the  various  ex¬ 
penses  attendant  on  inspection  to  cover  this  point,  are  done 
away  with. 

The  lengthwise  space  for  a  journal  with  ball  bearings  is  very 
short  as  compared  with  a  plain  journal.  The  diameter  also  is 
no  greater  than  the  space  taken  up  for  the  pockets  of  ring 
oiling  journals.  In  many  designs  it  has  been  found  that  the 
entire  bearing  can  be  housed  inside  of  the  overhanging  portion 
of  the  armature  winding,  so  that  there  is  no  projecting  journal 
beyond  the  body  of  the  end  shield.  So  far  as  the  practicability 
of  the  use  of  ball  bearings  is  concerned,  there  is  no  limit  as 
to  size.  Machines  of  the  very  smallest  type,  such  as  magnetos 
used  in  connection  with  gasoline  engines,  are  mounted  on  such 
bearings,  while  on  the  other  hand,  machines  of  the  fly-wheel 
type  with  rotating  parts  of  22  tons  weight  run  on'  such  bear¬ 
ings  at  500  r.p.m.  With  heavy  loads  these  ball  bearings  pos¬ 
sess  a  further  advantage  over  plain  journals  in  that  with  the 
latter  it  is  necessary  to  start  up  carefully  in  order  to  avoid 
seizure,  since  after  a  rest  oil  has  been  squeezed  out  at  the  loaded 
side  of  the  journal,  while  with  ball  bearings  no  attention  need 
be  paid  to  this  feature. 

Philadelphia,  Pa.  Henry  Hess. 

AMMETER  ON  EXCITER  CIRCUITS. 

Some  time  ago  I  noticed  some  solutions  to  a  problem  pro¬ 
pounded  by  a  Mr.  White,  who  desired  to  use  one  ammeter  on 
two  exciter  circuits,  while  both  exciters  were  running.  The 
point  was  that  when  changing  the  instrument  from  one  circuit 
to  the  other  no  open  circuit  should  result.  The  accompanying 
sketch  shows  the  connections  for  such  a  circuit.  This  scheme 
has  been  in  use  for  a  number  of  years  and  has  given  entire  sat- 
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isfaction.  It  is  remarkable  in  looking  at  central  station  switch¬ 
boards,  what  a  large  amount  of  money  is  expended  uselessly  in 
duplicate  instruments  which  are  only  used  at  intervals.  It  does 
not  seem  very  economical  to  install  a  number  of  instruments 
which  are  only  used  every  once  in  a  while,  while  one  instrument 
may  be  made  to  do  all  the  work.  The  use  of  a  station  voltmeter 
with  a  number  of  push  buttons  to  indicate  the  voltage  on  the  cir¬ 
cuit  whose  push  button  is  pressed,  show'^  that  the  useless  ex¬ 
penditure  of  money  on  duplicate  instruments  is  being  appreciated. 
The  sketch  also  shows  how  one  ammeter  may  take  the  place  of 
two  instruments  and  give  as  good  service.  There  are  doubtless 
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many  readers  who  have  devised  schemes  for  dispensing  with 
instruments,  and  I  would  like  to  see  schemes  other  than  those 
mentioned  published,  as  I  believe  they  do  a  good  service  in  cut¬ 
ting  down  the  cost  of  installations. 

Detroit,  Mich.  J.  Ryan. 

SAKE  ARRANGEMENT  FOR  STORING  OIL. 

In  power  stations  it  is  often  necessary  to  keep  on  hand  a 
quantity  of  inflammable  substances  such  as  oil  and  the  storage 
of  this  material  often  leads  to  complications  with  the  insurance 
companies.  A  safe  way  of  storing  oils  and  other  inflammable 
fluids  is  to  bury  them  in  a  barrel  in  the  ground.  A  delivery  pipe 
may  be  connected  to  the  bottom  of  the  barrel  and  a  feed  pipe 
to  the  top.  A  stop  cock  should  be  provided  on  both  the  delivery 
and  feed  pipes  and  below  the  cock  on  the  feed  pipe  a  connection 
should  be  made  for  a  foot  pump.  When  oil  is  required  it  will 
only  be  necessary  to  close  the  cock  on  the  feed  pipe,  open  the 
foot  pump  connection  and  open  the  cock  on  the  delivery  pipe. 
By  working  the  foot  pump  a  pressure  of  air  is  brought  to  bear 
on  the  liquid  in  the  barrel  causing  it  to  flow  out  of  the  delivery 
pipe.  The  tank  may  be  buried  outside  the  power  house  and  the 
foot  pump  and  delivery  pipe  be  placed  at  a  convenient  place 
inside  the  house.  If  the  connections  are  well  made  no  trouble 
will  be  experienced  with  this  arrangement. 

St.  Louis,  Mo.  A.  Gluckner. 

NOVEL  METHOD  FOR  DRYING  OUT  ARMATURES. 

An  oven  for  drying  out  armatures  may  be  easily  and  cheaply 
made  out  of  a  heavy  box  with  a  hinged  cover,  the  box,  of  course 
being  large  enough  to  hold  the  armature.  The  inside  of  the 
box  should  be  completely  lined  with  heavy  asbestos  and  this 
can  be  covered  with  tin.  On  the  supports  which  hold  the  arma¬ 
ture  shaft  may  be  mounted  a  dozen  or  more  of  incandescent 
lamps,  or  these  may  be  mounted  on  the  bottom  of  the  box. 
After  the  box  is  closed  the  lamps  are  lighted  and  furnish  the 
heat.  An  armature  may  be  left  in  such  a  box  a  number  of  days 
without  any  watching  and  then  removed,  when  it  will  be  found 
to  be  completely  dried  out. 

Davenport,  Iowa. 


LOCATING  FAULTS  IN  TRANSFORMERS. 

Dynamos  and  motors  are  subject  to  so  many  ills  that  there  are 
plenty  of  books  and  articles  published  from  time  to  time  on 
their  faults  and  how  to  detect  and  remedy  them.  The  trans¬ 
former  is  subject  to  so  few  faults  that  it  is  rarely  that  anything 
is  published  on  these,  so  that  some  short  notes  on  transformer 
faults  and  how'  to  find  them  might  be  of  interest.  There  is  noth¬ 
ing  that  is  at  all  new  in  these  notes,  as  the  tests  have  been  made 
in  probably  every  central  station  using  transformers.  The 
troubles  usually  found  in  transformers  are  as  follows :  Grqunds 
and  short-circuits  on  the  primary  or  on  the  secondary;  open 
circuits  on  the  primary  or  on  the  secondary;  interconnection  be¬ 
tween  primary  and  secondary ;  imperfect  magnetic  circuit  and 
improper  connections.  A  ground  on  the  primary  of  a  trans¬ 
former  will  show  up  at  once  by  testing  with  the  magneto.  The 
trouble  may  manifest  itself  by  a  partial  ground  on  the  line  on  a 
wet  day,  the  pole  becoming  conducting.  Other  causes  may  pro¬ 
duce  the  same  effect;  but  the  faulty  transformer  will  show  faulty 
regulation  or  excessive*  drop  in  voltage.  The  transformer  should 
of  course  be  removed  and  sent  to  the  shop  for  repair.  The  ground 
may  be  easily  located  by  a  method  similar  to  that  used  in  testing 
armatures ;  but  the  best  way  is  to  test  by  means  of  an  electric 
bell  and  battery.  The  latter  is  connected  to  ring  the  bell  con¬ 
tinuously  and  leads  are  taken  out  so  as  to  short-circuit  the  bat¬ 
tery’,  which  should  be  of  the  closed-circuit  type,  through  the 
fault.  After  slacking  the  transformer  bolts,  so  as  to  loosen  the 
laminated  construction,  the  latter  is  tapped  by  a  leaden  hammer 
in  the  hope  that  the  plates  in  contact  with  the  electrical  circuit 
will  be  moved  and  the  short-circuit  temporarily  interrupted.  The 
fault  may  be  thus  located.  If  the  fault  cannot  be  thus  located, 
the  transformer  should  be  unstacked,  the  bell  being  still  con¬ 
nected  across  the  short.  When  the  grounded  lamination  is  re¬ 
moved  the  bell  will  again  ring  and  the  fault  being  thus  located 
can  be  removed.  If  a  large  portion  of  the  primary  be  short-cir¬ 
cuited,  the  primary  fuse  will  blow.  Short-circuited  coils  are  not 
easily  located  and  the  transformer  should  not  be  dismantled  until 
no  other  course  is  open.  If  the  resistance  of  a  good  transformer 
of  the  same  size  and  make  be  compared  with  the  resistance  of 
the  faulty  transformer,  and  the  resistance  of  the  latter  is  less 
than  the  resistance  of  the  former,  it  is  reasonable  to  expect  a 
partially  short-circuited  secondary.  If  the  resistance  of  a  good 
transformer  cannot  be  obtained,  the  primary  resistance  may  be 
calculated  from  the  resistance  of  the  secondary.  Thus,  suppose 
the  resistance  of  the  secondary  is  .2  ohm  and  the  transformation 
ratio  is  10,  or  2,200  volts  to  220  volts,  the  resistance  of  the  pri¬ 
mary  would  be  .2  times  the  square  of  ten,  or  20  ohms.  If  the 
transformer  should  test  out  a  12-ohm  primary,  it  is  probable 
that  the  primary  is  .short-circuited.  A  ground  on  the  secondary 
may  be  treated  in  much  the  same  way.  There  is,  however,  no 
increase  in  the  no-load  leakage  current  with  a  defective  secondary, 
and  the  short-circuite  l  portions  are  apt  to  burn  out  while  the 
other  portions  rema'in  intact.  Open  circuits  on  either  the  pri¬ 
mary  or  secondary  are  immediately  made  manifest  by  the  failure 
of  the  transformer  to  operate.  Interconnection  between  the  pri¬ 
mary  and  secondary  are  very  dangerous.  The  primary  feeders 
should  be  cut  off  during  the  day  and  earthed  if  this  fault  is  sus¬ 
pected.  The  transformer  stations  should  then  be  rung  up  to 
earth  with  a  magneto,  and  those  that  do  not  ring  clear  of  the 
ground  should  be  further  tested  for  this  fault.  The  only  remedy 
is  to  dismantle  the  faulty  transformer.  If  after  the  transformer 
has  been  put  together  again,  both  coils  test  free  and  yet  the 
transformer  regulates  poorly,  an  imperfect  magnetic  circuit  is 
evident.  Improper  connections  may  cause  the  transformer  to 
burn  out,  to  refuse  to  operate  at  all,  to  operate  at  one-half  the 
rated  voltage,  or  to  operate  with  an  excessive  voltage  drop.  In 
many  transformers  the  secondaries  are  divided  into  two  coils, 
and  also  the  primary.  If  the  coils  are  connected  in  series  the 
voltage  will  be,  say,  no;  if  in  multiple,  55.  Sometimes  the  sec¬ 
ondaries  are  close-circuited  in  series  in  an  effort  to  place  them 
in  multiple,  with  the  result  that  the  fuse  instantly  blows.  If,  as 
often  happens,  only  one  coil  is  connected  where  two  are  pro¬ 
vided,  a  reduced  voltage  results.  This  trouble  can,  of  course,  be 
easily  remedied  by  connecting  in  the  idle  coil. 

Portland,  Me.  M.  Peatsch. 


D.  Fischer. 
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Will  an  armature  wound  for  a  four-pole  field  work  in  a  two-pole  field? 

C.  H.  P. 
No. 

What  metals  are  the  jump  spark  plug  wire  tips  made  of.  I  refer  to  the 
plugs  used  in  automobile  engines?  F.  G.  F. 

The  points  of  the  plugs  are  made  of  iridium  platinum. 

How  can  I  remove  oil  from  waste  so  as  to  make  the  latter  serviceable 
tfgain?  R.  H.  D. 

Place  the  waste  in  a  steam  box;  this  will  remove  most  of  the 
oil ;  after  which  the  waste  may  be  boiled  in  a  strong  solution  of 
caustic  soda. 

What  resistance  is  needed  in  a  starting  box  for  a  s-hp  motor  on  a  220- 
volt  circuit?  How  many  contacts  should  be  provided  and  what  should  be 
the  resistance  of  the  diilierent  steps?  S.  E.  H. 

The  starting  box  should  have  a  total  resistance  of  20  ohms. 
There  should  be  ten  gradations,  and  their  resistance  should  be 
about  as  follows:  3.7,  3.24,  2.86,  2.49.  2.24,  1.77,  1.48,  1.17, 
•  75.  .15- 

We  have  a  couple  of  two-ply  leather  belts  that  are  saturated  with  oil 
and  we  would  like  to  remove  this  oil.  We  have  tried  packing  the  belts 
in  sawdust  and  exposing  them  to  heat  and  also  by  exposing  them  to  the 
sun  and  then  scraping  them,  but  none  of  these  methods  has  been  satis¬ 
factory.  How  can  the  oil  be  removed?  J.  E. 

Try  covering  the  belt  with  whiting  to  a  depth  of  about  in. 
Let  this  remain  on  over  night  and  then  scrape  it  off.  The 
whiting  will  turn  yellow  with  the  oil  absorbed.  Repeat  the 
process  as  often  as  necessary. 

A  static  machine  is  located  above  a  butcher  shop  in  the  office  of  a  doctor. 
The  meat  market  is  lighted  by  no-volt  alternating<urrent  incandescent 
lamps,  and  it  is  impossible  to  run  the  static  machine  at  night  or  whenever 
the  electric  lamps  are  lighted,  since  the  latter  are  burned  out  at  once 
after  becoming  abnormally  brilliant.  The  static  machine  has  a  yi-ia,  glass 
plate  under  its  legs;  but  this  is  of  no  avail  in  overcoming  the  difficulty 
complained  of.  How  can  a  remedy  be  effected?  J.  J.  (i. 

Place  a  wire  guard  around  each  incandescent  lamp,  insulating 
it  from  the  lamp,  and  connect  all  the  guards  together  and  ground 
them  to  a  water  pipe. 

Why  are  dead  resistances  placed  in  series  with  arc  lamps  operating 
on  constant  potential  circuits  such  as  are  used  for  incandescent  lamps? 

,  T.  R. 

To  limit  the  maximum  value  of  the  current  when  the  carbons 
come  together  w'hen  striking  the  arc.  Moreover,  in  most  arc 
lamps  thus  connected  the  regulation  is  obtained  by  the  action  of 
th*e  shunt  coil,  the  potential  at  the  terminals  of  which  varies  for 
different  currents.  If  it  were  not  for  the  dead  resistance,  this 
voltage  would  remain  constant  as  the  coils  are  connected  to 
constant  potential  mains;  the  dead  resistance,  therefore,  serves 
to  produce  a  variation  in  the  voltage  with  the  current,  neces¬ 
sary  to  bring  about  regulation. 

1  am  informed  that  bismuth  is  affected  by  a  magnetic  field  in  that  its 
specific  resistance  is  changed.  Can  you  give  me  any  data  as  to  the  change 
of  resistance  referred  to?  I.  F.  B. 

Metals  which  manifest  the  Hall  effect  undergo  a  change  in 
resistance  when  placed  in  a  magnetic  field.  The  resistance  of 
bismuth  increases  so  greatly  that  it  affords  a  way  of  measuring 
the  strength  of  magnetic  fields.  In  a  field  the  strength  of  which 
in  e.g.s.  umts  is  zero,  the  electrical  resistivity  of  bismuth  in 
e.g.s.  units  is  116,200;  in  a  field  whose  strength  is  21,  800  gausses 
or  lines  per  square  centimeter,  the  resistivity  of  bismuth  is  257,- 
000;  or  in  other  words,  the  resistance  of  bismuth  more  than 
doubles  in  a  field  of  20,000  e.g.s.  units. 

Does  it  make  any  difference  on  which  side  of  a  compound  wound  ma¬ 
chine  the  equalizer  bus  is  connected?  Why  is  it  that  in  railway  plants 
the  equalizer  connection  is  usually  opposite  to  that  found  in  electric 
light  stations?  F.  H.  N. 

The  equalizer  must  be  connected  on  the  same  side  as  the  series 


coils.  In  central  stations  the  series  field  coils  are  usually  con¬ 
nected  on  the  positive  side  of  the  machine.  In  street  railway 
plants  the  series  field  coils  are  usually  connected  on  the  negative 
side  of  the  machine,  which  is  connected  to  ground,  and  hence 
the  equalizer  connection  is  found  on  this  side  also.  The  reason 
for  this  is  that  in  street ‘railway  work  it  is  desirable  to  have  as 
low  a  voltage  as  possible  between  the  equalizer  bus-bar  and  the 
ground. 

In  electrical  heating  apparatus  where  the  wire  is  embedded  in  a  mass 
of  enamel,  difficulty  is  often  encountered  owing  to  the  difference  in  the 
ratio  of  expansion  of  the  wire  and  the  enamel,  causing  them  to  split  apart, 
admitting  air  to  the  interior  and  oxidizing  the  metal,  making  the  apparatus 
dangerous  under  certain  conditions.  Is  there  a  mixture  for  an  enamel 
to  overcome  this?  H.  H.  P. 

A  simple  mixture  suitable  for  the  purpose  may  be  made  up 
of  the  following  ingredients:  30  parts  natural  borate  of  cal¬ 
cium  (pandermite),  20  parts  fluoride  of  sodium  and  aluminum 
(cryolite),  50  parts  feldspar.  The  coefficient  of  dilation  of  this 
mixture  is  0.00001055,  and  as  the  coefficient  of  expansion  of 
platinum,  iron  and  nickel  fall  within  the  limits  of  this  figure, 
these  metals  may  be  used  in  connection  with  this  enamel. 

In  alternating  current  work,  what  is  the  difference  in  the  winding  of 
transformers  used  on  three-phase  sysems  of  50  attd  of  60  cycles?  2.  Will 
a  50-cycle,  three-phase,  star-connected  revolving-field  generator  run  in  paral¬ 
lel  with  generators  of  the  same  type  and  speed  and  carry  its  rated  load 
if  one  of  the  field  coils  is  cut  out?  T.  J.  C. 

There  is  little  or  no  difference  in  the  winding  of  50-cycle  and 
60-cycle  transformers,  and  the  probabilities  are  that  the  same 
transformer  would  be  supplied  in  either  case.  2.  Alternators  if 
of  standard  make  with  series-connected  armature  coils  will  run 
in  parallel  with  others  if  one  field  coil  is  temporarily  cut  out; 
whether  or  not  it  will  carry  its  rated  load  depends  j>n  the  speed. 
If  it  holds  its  speed,  it  will  take  its  share  of  the  load;  if  not, 
the  other  generator  will  be  slightly  overloaded.  It  will  be  nec¬ 
essary  to -increase  the  field  flux  in  the  remaining  active  poles  to 
coippensate  for  the  “dead”  pole.  Where  the  magnetic  circuit 
is  operated  normally  near  saturation,  such  increase  may  not  be 
readily  obtainable. 

When  three  transformers  are  connected  in  a  three-phase  bank  and  the 
primary  taps  of  one  are  reversed,  what  will  be  the  effect  on  the  secondary? 
What  will  be  the  effect  if  two  transformers  are  used  and  the  primary  taps 
of  one  are  reversed?  C.  N.  P. 

If  the  secondaries  are  connected  delta,  there  will  be  a  burn¬ 
out,  no  matter  how  the  primaries  are  connected ;  if  the  secondaries 
are  star-connected  the  circuits  will  be  out  of  balance.  2.  If  the 
transformation  is  from  three-phase  to  three-phase  by  means  of 
two  transformers  the  reversal  of  the  terminals  of  the  primary 
of  one  transformer  will  unbalance  the  secondary  voltage,  making 
an  unsymmetrical  three-phase  triangle,  the  longest  side  of  which 
is  equal  to  V3  times  each  of  the  other  sides.  If  the  transforma¬ 
tion  is  two-phase  to  three-phase,  the  reversal  of  the  primary  of 
one  transformer  will  have  no  effect  on  the  symmetry  of  the 
several  secondary  voltages ;  it  will,  however,  cause  a  relative 
reversal  in  the  time-phase  of  the  voltages  of  the  secondary  cir¬ 
cuits,  so  that  induction  motors,  etc.,  fed  from  these  circuits  will 
tend  to  revolve  in  the  opposite  direction. 

Is  there  an  automatic  device  in  practical  operation  which  will  instantly 
open  the  circuit  breakers  on  a  high-tension  line — that  is,  on  a  three-wire, 
three-phase  line,  when  one  of  the  wires  breaks?  J.  M. 

Such  a  device  was  manufactured  some  time  ago  by  the  Stanley- 
G.  I.  Electric  Manufacturing  Company  after  the  design  of  Mr. 
Leonard  Andrews,  of  England.  The  sales,  however,*  did  no< 
warrant  continuing  its  manufacture.  A  purely  mechanical  device 
which  is  at  once  reliable  and  inexpensive  to  construct  may  be 

made  in  the  form  of  a  pivoted  switch,  one  end  of  which  is  con¬ 

siderably  heavier  than  the  other  and  so  shaped  that  the  tension 
of  the  wire  will  hold  the  switch  closed.  Three  of  these  may  be 

installed  on  either  side  of  the  roadway  where  the  protection  is 

desired.  Should  one  wire  break,  the  tension  on  the  switch  being 
thereby  released,  the  switch  on  either  side  of  the  roadway  will 
instantly  open,  breaking  the  circuit  before  the  wire  reaches  the 
ground.  Positive  opening  may  be  further  assured  by  inserting  a 
spring  whose  tendency  would  be  to  open  the  circuit  as  soon  as 
the  tension  which  held  it  in  compression  was  released. 
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Organization  of  the  Commercial  Department 
of  the  St.  Paul  Gas  Light  Company. 


The  St.  Paul  Gas  Light  Company,  which  controls  all  the  gas  and 
electric  lighting  central  station  service  at  St.  Paul,  Minn.,  has 
reorganized  its  departments  recently  so  as  to  place  all  matters 
pertaining  to  the  handling  of  the  public  under  what  is  called  the 
commercial  department.  Mr.  H.  J.  Gille  is  superintendent  of 
this  department,  which  was  organized  on  March  i,  1905.  At  the 
same  time  that  t!  is  department  was  organized  a  great  increase 
in  the  soliciting  force  was  made.  The  department  work  is  well 
systematized,  so  that  an  account  of  the  plans  adopted  will  be 
of  interest. 

The  commercial  department  now  takes  care  of  all  the  wants  of 
the  public,  whether  they  relate  to  the  getting  of  new  customers 
or  to  the  retaining  of  the  good  will  of  those  who  are  already 
customers.  In  other  words,  this  is  the  only  department  which 
comes  into  direct  contact  with  the  public.  Orders  for  setting 
and  removing  meters  are  executed  by  the  distribution  department 
only  upon  order  from  the  commercial  department,  w'hich  is  sub¬ 
divided  as  follows:  Soliciting,  appliance,  advertising  and  ap¬ 
plications. 

St.  Paul  is  a  city  which  the  census  of  1905  gave  a  population 
of  about  197,000.  The  commercial  department  employs  for  the 
gas  and  electric  light  services  a  total  of  46  persons,  including  the 
superintendent.  On  outside  soliciting  there  are  ten  representa¬ 
tives,  ten  assistant  representatives,  and  ten  lady  demonstrators. 
The  city  is  divided  into  ten  business  districts  and  ten  residence 
districts.  Each  representative  is  assigned  one  business  and  one 
residence  district.  He  has  the  assistance  of  one  assistant  repre¬ 
sentative,  and  may  at  any  time  ask  for  the  assistance  of  one  of  the 
ten  lady  demonstrators.  These  demonstrators  are  at  present  mainly 
engaged  in  ♦eaching  customers  how’  to  cook  with  gas,  as  those  who 
are  familiar  only  with  coal  ranges  sometimes  have  trouble  in 
producing  good  results  before  they  become  familiar  with  the 
gas  range.  Very  small  details  sometimes  stand  in  the  way  of 
good  results  in  gas  cooking.  Later  on  it  is  expected  that  these 
deitionstrators  may  be  of  use  in  demonstrating  electric  flatirons 
and  light  electric  cooking  devices,  for  in  spite  of  the  fact  that 
the  company  owns  the  gas  system  it  is  going  ahead  with  an  active 
campaign  to  push  electric  heating  devices  for  places  where  such 
devices  seem  best  suited.  This  is  certainly  a  broad-minded  and 
far-sighted  policy.  Besides  the  regular  district  representatives 
there  are  four  special  men  looking  after  possible  new  business. 
One  of  these  is  a  power  specialist  who  tests  engines  in  isolated 
plants  and  is  an  expert  on  power  work,  so  that  he  can  figure  in¬ 
telligently  on  the  horse-power  of  motors  required  and  the  prob¬ 
able  monthly  bills  of  customers  who  are  thinking  of  changing 
from  steam  or  gasoline  engines  to  electric  power.  Another  man 
devotes  his  time  to  the  question  of  e.xtensions  of  lines,  deter¬ 
mining  whether  such  extensions  will  be  justified  and  the  number 
of  possible  customers  along  them.  Another  man  whose  work  is 
very  important  looks  after  new  buildings.  He  keeps  in  touch 
with  the  architects  and  contractors  and  makes  it  a  point  to  see 
that  the  lighting  plans  are  such  as  will  probably  give  satisfactory 
results.  •  Another  special  man  gives  his  time  to  industrial  heat¬ 
ing.  both  gas  and  electric.  A  contract  was  recently  secured  for 
20  electric  glue  pots. 

There  are  three  department  superintendents,  one  for  the  ap¬ 
pliance  department,  one  for  advertising  and  one  to  look  after 
applications.  The  superintendent  of  the  appliance  department 
has  the  assistance  of  two  salesladies  in  the  company’s  store  and 
exhibition  room,  which  adjoin  the  offices.  Besides  the  employes 
already  spoken  of  there  are  six  clerks  and  stenographers. 

Although  at  present  writing  solicitors  are  paid  on  a  salary  basis, 
it  is  intended  soon  to  put  in  force  a  merit  system  whereby  solici¬ 
tors  will  be  paid  according  to  the  estimated  gross  revenue  from 
the  business  turned  in  by  each  solicitor.  Mr.  Gille  thinks  that 


generally  speaking  5  per  cent  of  a  company’s  gross  receipts  can, 
with  advantage,  be  spent  on  getting  new  and  retaining  old  busi¬ 
ness.  He  would  further  devote  10  per  cent  of  the  increase  in  gross 
revenue  to  such  purposes.  A  considerable  percentage  of  this 
would  not  be  spent  on  purely  new  business,  but  on  existing  cus¬ 
tomers  in  inspecting  their  installations,  advising  improvements, 
taking  care  of  complaints  and  the  like.  He  considers  that  the 
solicitor  should  be  the  man  to  handle  this  rather  than  men  in  a 
separate  department. 

The  commercial  department  meets  from  8.30  to  9.00  every 
morning  to  talk  over  matters.  This  is  considered  of  importance 
in  keeping  the  men  enthused  and  in  educating  new  men.  At  these 
meetings  reports  are  given  of  notable  contracts  secured,  and 
questions  which  have  come  up  during  the  day  previous  in  a 
solicitor’s  work  can  be  answered.  Every  Monday  evening  from 
7.30  to  9.30  the  commercial  department  meets  for  educational 
purposes.  At  these  meetings  debates  and  lectures  are  the  prin¬ 
cipal  thing.  For  example,  at  a  recent  meeting  one  solicitor  for 
the  company  posed  as  the  owner  of  a  gasoline  engine  and  another 
solicitor  attempted  to  persuade  him  to  displace  this  with  an 
electric  motor.  Needless  to  say,  the  debate  was  an  interesting 
and  instructive  one,  especially  to  the  new  solicitors,  as  all  the 
points  brought  up  by  a  stubborn  gasoline  engine  owner  were  made 
use  of  in  the  debate.  Another  debate  was  between  a  supposed 
coal  range  user  and  a  solicitor  for  the  company  who  attempted 
to  sell  a  gas  range.  At  one  meeting  Mr.  Paul  Doty,  general 
manager,  gave  an  illustrated  lecture  on  the  uses  of  gas  and  the 
history  thereof.  One  hundred  and  twenty-five  employes  were 
present.  Mr.  H.  J.  Gille,  superintendent,  occupied  an  evening 
with  a  talk  on  the  methods  of  estimating  current  and  gas  con¬ 
sumption  of  various  appliances. 

The  Technic  Club  among  the  technical  men  of  the  company  is 
an  organization  started  by  Mr.  Gille  five  years  ago.  It  includes 
men  in  the  production,  distribution  and  commercial  departments. 

RECORD  SYSTEM. 

The  record  system  of  the  commercial  department  is  simple, 
but  well  worked  out.  To  begin  with,  there  is  a  card  for  each 
possible  customer,  such  as  shown  in  Fig.  i.  On  this  card  it  will 
be  seen  that  when  filled  out  there  is  a  fairly  complete  record  of 
what  a  customer  has  in  his  house,  so  that  the  prospects  of  getting 
him  for  new  or  additional  business  can  be  seen.  If  the  house  is 
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wired,  the  right-hand  corner  marked  “wired”  is  clipped  off  with 
a  scissors.  If  a  gas  range  has  been  installed,  the  left-hand  cor¬ 
ner  is  clipped  off.  If  a  water  heater  has  been  installed,  a  V- 
shaped  punch  is  made  in  the  middle  of  the  top  in  the  place 
marked  “W.  H.”  The  tops  of  the  cards,  therefore,  indicate  some 
of  the  more  important  things,  while  more  information  can  be  ob¬ 
tained  by  reading  down  in  the  body  of  the  card.  This  card  may 


be  modified  in  the  future  so  as  to  have  protruding  tabs  across 
the  top,  each  one  of  which  will  represent  some  part  of  a  cus¬ 
tomer’s  equipment,  so  that  these  tabs  can  be  cut  off  as  fast  as 
customer’s  needs  are  supplied  with  the  various  items  mentioned. 

To  keep  track  of  solicitors’  time  and  to  enable  proper  divisions 
to  be  made  between  gas  and  electric  departments,  each  solicitor 
makes  out  daily  a  report  of  the  calls  he  has  made.  This  report 
form  is  in  part  reproduced  in  Fig.  2.  It  shows  simply  the  name 
and  address,  time  spent  and  a  number  of  memoranda  of  the 


FIG.  2. — solicitor’s  REPORT. 


result  of  calls.  Only  two  lines  are  provided  for  the  latter.  The 
complete  report  sheet  has  room  for  twenty  calls. 

At  the  meeting  each  morning  each  representative  has  placed 
before  him  a  memorandum  from  the  application  department  show¬ 
ing  the  orders  received  the  day  previous  from  consumers  in  that 
representative’s  district.  The  representative  may  thus  know  of 
any  orders  which  come  into  the  office  from  his  district  as  well 
as  those  he  secured  himself,  thus  saving  unnecessary  calls  and 
keeping  the  solicitor  posted.  Representatives  are  furnished  also 
each  day  with  a  list  of  customers  in  their  districts,  the  connec¬ 
tion  of  whose  service  has  met  with  some  delay.  Representatives 
may  see  these  customers  and  report  the  reasons  for  the  delay  in 
connection. 

The  company  does  not  do  interior  wiring,  but  makes  it  a  point 
to  keep  an  eye  on  this  work  as  far  as  possible.  A  loose  leaf 
account  book.  Fig.  3,  is  kept  for  each  district  showing  the  name 


FIG.  3. — RECORD  OF  CUSTOMERS  CONNECTED. 


and  address  of  customers  connected,  whether  the  order  came  in 
through  the  office  (marked  O)  or  whether  secured  by  the  rep¬ 
resentative  personally  (marked  P).  This  has  lines  for  all  the 
different  classes  of  electric  and  gas  business,  also  a  place  where 
the  number  of  points  can  be  recorded  should  a  point  system  be 
adopted.  A  place  is  left  for  the  estimated  kilowatt  consumption 
and  the  estimated  revenue. 


Organization  and  Conduct  of  a  New  Business 
Department,  Suitable  for  Central  Stations  in 
Cities  of  50,000  Population  and  Under. 

The  paper  printed  below  was  awarded  the  first  prize  ($500)  in 
a  competition  instituted  by  the  Co-operative  Electrical  Develop¬ 
ment  Association  for  the  best  three  papers  on  the  subject  which 
forms  the  title  of  the  present  paper.  The  author  is  Mr.  M.  S. 
Seehnan,  of  the  Edison  Electric  Illuminating  Company,  of  Brook¬ 
lyn.  The  prizes  offered  by  the  Co-operative  Association  were 
$500,  $300  and  $200,  respectively,  and  were  awarded  upon  the 
recommendation  of  a  committee  of  the  National  Electric  Light 
.Associ«tion.  The  winners  of  the  second  and  third  prizes  were 
Mr.  S.  M.  Kennedy,  of  Los  Angeles,  Cal.,  and  Mr.  J.  M.  Robb, 
of  Peoria,  III.,  respectively.  Twenty-two  papers  were  entered  in 
the  competition  and  honorable  mention  was  received  by  papers 
offered  by  the  following:  Mr.  C.  N.  Jackson,  Toledo,  Ohio;  Mr. 
Fred.  D.  Sampson,  Charlotte,  N.  C. ;  Mr.  W.  R.  Sweaney,  Min¬ 
neapolis,  Minn.;  Mr.  James  L.  Wiltze,  Brooklyn,  N.  Y. 


I  hav'e  been  recently  in  a  number  of  cities,  not  alone  of  50,000 
and  under,  but  of  100,000  and  over,  where  the  central  station 
had  not  only  no  organization  for  securing  new  and  retaining  old 
business,  but  no  sense  or  appreciation  of  the  lack  of  it.  These 
companies  do  no  advertising,  make  no  attempt  to  educate  their 
public  to  a  knowledge  of  the  superior  advantages  of  an  electric 
service,  have  no  special  propositions,  employ  no  canvassers. 
Some  of  them  do  not  even  follow  up  the  permits  for  new  build¬ 
ings.  They  give  no  suggestion  to  the  customer  as  to  the  most 
economical  and  effective  methods  of  lighting  his  home  or  store 
or  factory;  that  is  left  to  the  wiring  contractor,  who  in  all  like¬ 
lihood  has  an  e.xceedingly  primitive  and  limited  idea  of  illumi¬ 
nating  engineering.  The  attitude  of  such  a  central  station  may 
be  thus  expressed:  “Here  we  are.  If  you  really  want  to  buy 
current  from  us  and  are  careful  in  arranging  necessary  prelim¬ 
inaries  and  formalities,  we  will  agree  to  supply  it  to  you.”  In 
one  city  of  about  50,000  inhabitants,  not  100  miles  from  New 
York,  the  customer  before  being  permitted  to  do  business  with 
the  central  station  must  come  to  the  company’s  office  and  sign 
his  (or  her)  name  in  a  big  book  kept  for  that  purpose. 

The  business  that  comes  to  these  central  stations  drifts  in.  If 
the  station  makes  money  it  is  rather  in  spite  of  itself  than  be¬ 
cause  of  itself,  and,  under  the  circumstances,  sooner  or  later 
the  municipal  ownership  propaganda  is  certain  to  take  strong 
hold.  There  is  need  of  stirring  and  enlightenment.  These  sta¬ 
tions  must  “awake,  gird  up  their  loins  and  go  forth  to  do  battle” 
for  business. 

If  I  was  to  be  asked  what  the  company,  awaking  from  its 
lethargy  and  desirous  of  securing  the  possible  business  within 
its  sphere  of  operation,  should  first  do  toward  establishing  an 
effective  commercial  organization,  I  would  say : 

Hire  a  good  man,  if  possible  one  familiar  with  the  kind  of 
work  he  will  be  called  upon  to  do ;  a  man  under  40  if  you  can ; 
better  yet  under  35.  If  you  can  secure  one  with  a  combination 
of  technical  and  commercial  knowledge — not  necessarily  an  engi¬ 
neer,  but  a  man  who  has  been  trained  around  a  central  station, 
knows  something  about  generating  and  distributing  methods  and 
has  tackled  lighting  and  power  problems  before — so  much  the  bet¬ 
ter.  He  will  have  the  less  to  learn  and  you  the  less  to  teach.  But 
above  all,  he  must  have  “ginger” ;  he  must  be  a  hustler  with 
red  blood  in  his  veins  and  in  his  heart  the  zest  for  labor  and  the 
pride  and  loyalty  of  the  service.  If  the  time  comes  when  expert 
or  technical  knowledge  which  he  lacks  is  needed,  you  can  buy 
that  for  him,  but  you  cannot  buy  the  energy,  the  dash  and  the 
vim  if  it  is  not  there. 

There  are  many  such  men  to  be  had.  Sometimes  we  find  the 
very  man  in  charge  of  some  smaller  central  station.  A  good 
place  to  look  for  him  also  is  among  the  employes  of  the  larger 
companies,  where  the  live  young  man  is  likely  to  have  had  a 
more  comprehensive  experience  than  would  have  been  possible 
in  a  smaller  station  and  still  because  of  peculiar  conditions,  to 
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be  working  for  a  wage  which  would  make  an  offer  well  within 
your  limit  personally  flattering  and  financially  attractive. 

This  man  should  have  charge  of  the  organizing  and  conducting 
of  our  new  department.  Let  us  consider  him  as  having  been  in¬ 
stalled  and  call  him  the  general  agent. 

The  first  step  our  general  agent  shall  take  is  to  establish  a  first- 
class  and  highly  attractive  office  and  show  room.  This  should 
be  located  on  the  main  street  or  principal  “square”  of  the  town. 
If  the  company’s  offices  are  already  so  located,  he  can  alter  and 
utilize  them — or  a  portion  of  them — for  the  purpose.  But  if, 
as  is  too  often  the  case,  the  offices  are  on  some  side  street  at  a 
distance  from  the  business  center,  or  even — as  frequently  hap¬ 
pens — in  the  generating  station  itself  somewhere  on  the  outskirts 
of  the  city,  then  the  general  agent  must  either  get  the  company 
to  move  its  entire  offices,  bag  and  baggage,  to  a  main  lt)cation 
or  else  hire  for  his  department  alone  a  suitable  store.  I  should 
recommend  the  former  course,  so  that  every  time  a  customer 
comes  in  to  pay  his  bill  or  anybody  enters  the  office  for  any  pur¬ 
pose,  he  must  necessarily  see  the  exhibit  of  electrical  appliances 
and  utensils.  Thus  the  law  of  suggestion  comes  into  play  and 
the  visitor  becomes  more  or  less  interested  in  those  things  to 
which  we  desire  to  attract  his  attention. 

This  new  office  and  show  room  must  be  made  bright  and  at¬ 
tractive.  The  color  scheme  should  be  a  creamy  white  that  will 
reflect  the  light  to  the  best  advantage.  The  electrical  exhibits 
ought  to  be  as  varied  and  complete  as  possible.  A  great  many 
exhibits  can  be  secured  at  little  cost  from  manufacturers,  who 
will  be  glad  to  co-operate  with  the  central  station  for  the  ad¬ 
vantageous  display  of  their  wares. 

The  windows  of  this  office  must  be  utilized  to  illustrate  differ¬ 
ent  methods  of  show  window  lighting.  Arranged  on  separate 
switches  can  be  shown  exhibits  of  trough  incandescent  lighting 
(as  by  Frinck  reflectors),  incandescents  in  combination  with 
cone  or  holophane  reflectors  and  Nernst  lamps  with  the  special 
Nernst  reflectors.  The  common  method  of  window  lighting  by 
means  of  projecting  incandescents  running  around  the  sides  of 
,the  windows,  or  by  chandeliers,  may  also  be  shown,  but  in  this 
case  care  must  be  taken  to  explain  to  customers  that  wherever 
the  object  of  the  lighting  is  to  display  the  goods  then  one  of  the 
three  first-mentioned  systems  of  reflected  light  from  hidden 
sources  is  the  most  desirable,  while  the  visible  lamps — projecting 
or  in  chandeliers — may  only  be  used  to  advantage  when  the  object 
is  not  so  much  to  draw  attention  to  the  goods  as  to  attract  the 
eye  to  the  window  itself,  as  with  a  saloon. 

In  the  show  window  itself  should  be  placed  an  exhibit  of  elec¬ 
tric  fans  and  heating  appliances,  such  as  irons,  water  and  food 
heaters,  coffee  percolators,  chafing  dishes,  stoves,  toasters  and 
grids,  heating  pads,  curling  irons  and  the  like.  Adjacent  to  each 
appliance  place  a  neatly  painted  or  printed  card  naming  the  article 
and  a  definite  price  for  its  use,  thus: 

oooooo  oooo  oooo  oooo  ooo 


o  THIS  ELECTRIC  IRON  o 

o  CAN  BE  USED  o 

o  ONE  HOUR  ‘  o 

o  FOR  o 

o  SIX  CENTS  o 


oooooo  oooo  oooo  oooo  000 

If  there  is  room  in  the  window,  a  sewing  machine  operated  by 
a  motor  should  be  prominently  featured  and  kept  running,  as  a 
moving  object  attracts  more  attention  than  a  still  life  exhibit.  If 
you  prefer,  a  buzz-saw  or  a  coffee  mill  might  be  thus  utilized 
instead  of  the  sewing  machine.  Two  or  three  handsome  reading 
lamps  will  add  a  touch  of  art  and  color  to  the  window. 

An  exhibit  of  various  types  of  lamps  should  be  installed  in  the 
office.  These  should  include  arc  lamps,  (one  showing  the  con¬ 
centric  diffuser),  one,  two  and  three-glower  Nernst  lamps  (there 
is  a  simple  but  highly  artistic  five  single-glower  Nernst  lamp 
fixture  which  could  well  be  made  a  part  of  this  exhibit),  meridian 
and  high-efficiency  lamps.  Cooper  Hewitt  tubes,  turn-down  lamps 
— such  as  the  Hylo — and  attractive  and  efficient  clusters,  such  as 
the  arc  burst  and  the  pagoda  reflecting  arc.  Holophane  glass¬ 
ware  could  be  shown  as  an  annex  to  this  exhibit. 

Two  or  three  types  of  panel  signs,  individual  letter  signs  and 


transparencies  should  also  be  installed  in  this  show  room  if  there 
is  space  for  them;  novelties  in  signs  and  transparencies  should 
be  added  from  time  to  time. 

The  balance  of  the  exhibit  should  be  made  as  complete  and 
interesting  as  is  possible  within  a  reasonable  expense  limit. 
There  must  be  a  motor  exhibit  of  course,  and  arnong  other  ap¬ 
pliances  that  could  be  given  a  place  in  the  show  room  might  be 
mentioned  these : 

Electric  pump. 

Electric  organ  blower. 

Electric  forge. 

Electric  drills  and  lathes. 

Electric  coffee  mill. 

Combination  electric  meat  chopper  and  coffee  mill. 

Electric  dough  mixer. 

Electric  ice  cream  freezer. 

Electric  vibrators, 

Electric  dental  machinery. 

Prepayment  meters. 

Theatre  dimmers. 

Electric  vacuum  carpet  cleaner. 

Motor  operating  refrigerating  machine. 

Motor  operating  adding  machine, 

The  Gray  Telautograph. 

In  a  prominent  place  over  the  desk  which  his  canvassers  are 
to  occupy  our  general  agent  should  have  a  sign  hung,  reading : 

oooo  ooo  oooo  ooooo  ooooo 


DON’T  TALK  VOLTS  AND  o 

AMPERES ;  o 

TALK  o 

DOLLARS  AND  CENTS  o 


oooo  ooo  oooo  ooooo  ooooo 

And  this  brings  us  to  the  subject  of  canvassers.  The  general 
agent  will,  of  course,  take  steps  at  once  toward  securing  the 
aides  required  in  his  campaign  for  new  business,  the  principal 
questions  that  arise  being  how  many  does  he  need,  in  what 
manner  shall  he  secure  them,  and  how  much  ought  he  to  pay 
them. 

The  solution  of  the  first  question  must  be  governed  to  a  con¬ 
siderable  extent  by  local  conditions — the  industrial,  commercial 
and  residential  nature  and  status  of  the  town.  Roughly  speak¬ 
ing,  I  should  say  that — other  things  being  equal — a  city  with 
50,000  population  or  less,  which  is  alive  and  fairly  prosperous, 
would  require  one  canvasser  to  about  every  12,500  population. 
This  is  an  elastic  rule,  however  and  must  be  freely  interpreted. 
For  instance,  I  have  in  mind  a  factory  town  in  New  England 
with  a  population  of  100,000,  of  which  35,000  are  mill  hands, 
comparatively  few  of  which  would  be  “prospects.”  In  deciding 
upon  the  number  of  canvassers  needed  there  that  35,000  would 
receive  but  scant  consideration.  Take  it,  then,  that  we  start  with 
one  canvasser  for  every  12,500  population  and  these  we  can  lop 
off  or  add  to  as  future  conditions  and  contingencies  may  show 
to  be  necessary. 

To  secure  the  men  we  want  we  must  either  again  draft  from 
the  larger  companies  or  advertise  in  technical  publications. 
Very  likely  our  general  agent  knows  one  or  two  men  ot  the  type 
he  wants  who  are  working  for  other  companies  and  whose  serv¬ 
ices  he  can  secure.  It  may  be  possible  to  take  an  employe  from 
some  other  department  of  the  business  *and  put  him  to  canvass¬ 
ing,  but  my  experience  has  been  that  such  men  are  rarely  effec¬ 
tive  and  usually  unsatisfactory.  As  a  rule,  if  I  had  to,  I  would 
rather  take  salesmen  from  some  other  line  of  business  and  edu¬ 
cate  them. 

As  to  remuneration,  whether  straight  salary  or  salary  and  com¬ 
mission  is  the  best  method  of  paying  is  a  debatable  question.  I 
am  a  firm  believer  in  the  latter  method  as  the  one  most  effective 
for  securing  new  business.  Especially  is  this  true  in  residence 
districts  where  the  householder  must  frequently  be  interviewed 
at  night,  the  only  time  he  is  to  be  found  at  home.  The 
canvasser  on  straight  salary  naturally  hesitates  to  give  up  many 
of  his  evenings  to  this  work,  but  if  each  call  may  mean  a  dollar 
or  two  to  him  it  becomes  a  different  proposition.  An  equitable 
arrangement  for  the  payment  of  canvassers  would  be,  I  should 
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say,  about  $12  per  week  salary  and  a  commission  of  two  cents 
per  l6-cp  lamp  equivalent  for  all  over  250  equivalents  a  month 
the  canvasser  turns  in.  In  addition  the  company  should  pay 
his  car  fares  and  incidentals. 

Now  then,  let  us  suppose  we  have  gathered  our  selling  force 
together  and  have  equipped  our  show  room.  We  are  still  not 
quite  ready  for  business.  It  is  advantageous,  I  believe,  to  give 
the  new  men  the  run  of  the  office  for  a  day  or  two  so  that  they 
may  become  acquainted  with  the  company’s  physical  layout  and 
its  installation,  metering  and  service  methods.  During  this  time 
our  general  agent  can  have  divided  the  city  into  districts,  one 
for  each  of  his  canvassers.  A  word  about  this  work  of  dis¬ 
tricting  :  , 

There  are  many  cities  where  the  business  district  is  largely 
concentrated  in  the  center  of  the  town.  In  places  of  this  kind 
I  believe  it  an  excellent  plan — at  least  to  start  with — to  district 
along  lines  starting  at  a  common  center  in  the  business  section 
and  radiating  outward. 

In  this  way  you  give  each  man  a  portion  of  business  section, 
of  residence  locality  and  probably  of  power  territory.  Later  on 
you  may  find  that  one  of  your  men  is  especially  effective  in  resi¬ 
dence  work,  another  for  business  or  for  power  propositions,  and 
it  is  then  easy  to  redistrict  in  accordance  with  the  special  quali¬ 
fications  of  your  men.  Or  again,  later  on  to  vary  the  system, 
occasionally  one  man  may  be  given  one  line  of  business — the 
printers  or  the  butchers  or  bakers,  or  whatever  line  may  be  se¬ 
lected — to  canvass  right  straight  through,  giving  a  report  upon 
each  one  interviewed. 

Now  then,  we  are  pretty  nearly  ready  to  canvass.  Our  general 
agent  gives  his  men  a  selling  talk,  not  only  to  inspire  them  with 
enthusiasm,  but  to  give  them  the  last  word  of  information  as  to 
how  to  approach  and  handle  various  light  and  power  proposi¬ 
tions  as  they  may  present  themselves,  so  that  the  men  may  be 
competent  to  advise  prospective  customers  as  to  matters  in¬ 
volved  in  their  installation,  such  as  wiring,  selection  of  lamps 
and  glassware,  location  of  switches  and  outlets,  painting  and 
decoration  of  houses  and  stores  to  produce  the  best  and  most 
economical  lighting  effects,  types  of  motors  in  general  most 
suited  for  special  classes  of  power  work,  ideas  and  methods  of 
apportioning  the  units  in  a  power  installation,  etc.,  etc.  It  is 
well  if  these  instructions,  together  with  the  special  propositions 
offered  by  the  company,  be  gotten  up  compactly  in  small  book 
or  pamphlet  form  and  handed  to  each  canvasser.  Of  course  the 
canvasser  must  be  told  to  refer  at  once  all  propositions  that  he 
finds  himself  unable  to  adequately  or  competently  handle  to  the 
general  agent.  If  he  starts  such  business  he  is  entitled  to  his 
commission  thereupon,  even  if  the  deal  has  to  be  consummated 
by  the  general  agent  or  some  expert  or  specialist.  In  connec¬ 
tion  with  this  talk  of  the  general  agent  to  his  men,  it  may  be  said 
in  passing  that  it  is  excellent  business  to  secure  from  time  to 
time  and  as  frequently  as  possible  experts  in  various  lines  to 
address  the  members  of  your  business  department — illuminating 
engineers,  power  men,  Nernst,  meridian  and  high-efficiency  rep¬ 
resentatives,  heating  appliance  manufacturers  and  the  like.  This 
helps  a  great  deal. 

Now  to  canvass.  Some  might  advise  a  preliminary  canvass 
to  secure  names  and  addresses  of  prospects,  but  I  believe  in  dig¬ 
ging  right  in  from  the  start,  reaching  out  after  business  from  the 
first  day.  The  district  agent  begins  work  about  9  a.m.  and  is 
instructed  to  report  back  at  4.30  or  5  p.m.  If  this  is  not  prac¬ 
ticable  on  account  of  distances,  then  reports  can  be  limited  to 
the  morning  session,  the  district  agent  arriving  at  the  office  at 
8  instead  of  9,  but  where  practicable  it  is  better  to  have  the  agent 
return  late  in  the  afternoon,  so  that  he  may  report  on  his  day’s 
business  then,  giving  time  for  the  general  agent  to  go  over  the 
reports  and  prepare  his  instructions  to  his  men  for  issue  in  the 
morning. 

There  are  a  number  of  systems  of  keeping  track  and  record 
of  canvassers’  work.  The  card  system  is  probably  the  best  for 
a  city  of  50,000  or  less.  The  district  agent’s  daily  report  of  his 
work  he  makes  out  in  the  form  of  a  card  for  everyone  visited, 
on  which  card  is  inscribed  name,  address,  nature  of  business, 
Sate  visited,  attitude  of  the  visitee,  prospects  of  doing  business 
with  him,  when  to  call  again,  etc.,  etc.  This  is  not  a  particu¬ 


larly  arduous  job  for  the  canvasser  and  he  is  not  likely  to  call 
upon  more  than  from  twelve  to  twenty  people  a  day. 

The  general  agent  must  look  these  daily  card  reports  over 
carefully  before  they  are  alphabetically  filed  away.  He  must 
especially  note  any  difficulties  or  obstacles  encountered  by  his 
men  and  he  himself  must  bend  his  best  sales  efforts  on  these 
specially  difficult  propositions.*  If  the  canvasser  reports  a  man 
as  positively  out  of  the  prospective  class,  before  the  general 
agent  accepts  this  classification  he  should  either  send  some  one 
else  to  see  the  recalcitrant  or  go  himself.  In  this  way  the  im¬ 
possibles  can  be  eliminated  and  the  card  catalogue  list  becomes 
a  list  of  prospectives. 

And  this  list  of  “prospects”  soon  assumes  proportions  and 
furnishes  the  very  best  possible  list  for  the  effective  distribution 
of  printed  matter. 

And  this  brings  us  to  the  important  subject  of  advertising. 

I  am  inclined  to  believe  that  newspaper  advertising  is  likely 
o  be  more  advantageous  and  profitable  in  a  small  city  than  it 
is  in  a  big  one.  There  should  be  more  or  less  of  it  done  in  every 
city,  not  only  because  it  promotes  a  desirable  feeling  of  good 
will  between  the  newspapers  and  the  corporation,  but  because  it 
certainly  has  a  very  real  educative  value.  In  the  average  big 
city,  however,  the  character  of  the  population  is  such  that  out 
of  a  circulation  of  say,  100,000,  that  some  newspaper  may  have, 
only  one  or  two  thousand  may  be  possible  customers.  In  ad¬ 
vertising  the  company  must  pay  to  reach  the  98,000  unprofitable 
ones  along  with  the  2,000  prospects,  and  it  is,  as  l  general  prop¬ 
osition,  uneconomical  to  pay  for  all  this  surplus  publicity.  In 
the  average  small  city  conditions  are  different.  Circulations  are 
not  so  large  nor  mediums  so  numerous,  advertising  charges  are 
not  so  heavy  and  a  larger  proportion  of  readers  are  likely  to 
be  prospects.  So  that,  for  advertising  in  the  city  of  50,000  or  less, 
I  would  utilize  the  newspapers  to  a  considerable  extent.  Take 
a  whole  page  or  a  half  page  once  in  a  while  on  some  special 
occasion,  such  for  instance  as  a  reduction  in  rate  or  the  inau¬ 
guration  of  some  new  policy  or  special  proposition,  or  a  marked 
addition  to  station  capacity.  At  other  times  use  an  advertise¬ 
ment  each  week  in  weekly  papers  and  about  three  times  a  week 
in  dailies,  not  all  the  year  round,  but  for  certain  months  in  the 
year,  pausing  now  and  again  to  take  breath  and  gather  renewed 
energfy  for  a  new  campaign.  The  size  of  these  ads  should  not 
be  fixed  hard  and  fast,  but  should  vary  up  from  a  minimum  of 
5  in.  single  columns  or  4  in.  double,  according  to  the  particular 
message  it  is  desired  to  convey. 

I  doubt  if  a  central  station  in  a  city  of  50,000  or  less  would 
support  a  first-class  advertising  man,  and  the  other  kind  is  of 
little  use — liable  to  cost  a  good  deal  more  than  his  salary.  If 
your  general  agent  can  write  a  good  ad. — and  a  good  ad.  does  not 
need  to  be  “smart”  at  all  (it  is  merely  the  embodiment  of  a  com¬ 
mon  sense  argument  or  a  special  proposition  in  an  attractive 
form)  so  much  the  better.  He  can  do  that  part  of  the  work  to 
advantage,  especially  if  it  is  some  special  proposition  or  announce¬ 
ment  of  local  interest  and  value  that  is  being  made.  For  gen¬ 
eral  advertising  of  educative  effect  some  of  the  advertising 
agencies  that  have  made  a  specialty  of  electrical  work — notably 
the  Curtis  Advertising  Company,  of  Detroit,  and  the  C.  W. 
Lee  Company,  of  Newark — get  up  clever  and  attractive  news¬ 
paper  ads.,  both  text  and  illustration,  and  supply  them  at  a  price 
that  any  central  station  can  afford.  Or  the  general  agent  can 
secure  samples  of  the  advertisements  of  the  larger  companies  by 
writing  for  them  and  many  of  these  can  be  readily  adapted  for 
local  use. 

The  same  rule  or  methods  may  be  followed  in  securing  adver¬ 
tising  matter  for  the  other,  and,  in  my  judgment,  more  valuable 
system  of  advertising  by  letters,  circulars,  booklets,  etc.,  dis¬ 
tributed  through  the  mail.  The  advertising  agencies  get  up  some 
very  excellent  and  relatively  inexpensive  general  educative  mat¬ 
ter  which  is  printed  with  your  name  and,  as  far  as  anyone  who 
receives  it  knows,  emanates  originally  from  you.  In  this  category 
is  the  “Residence  Number”  of  the  Electrical  Bulletin,  recently  is¬ 
sued  by  the  Curtis  Company.  Letters,  circulars,  etc.,  that  refer 
to  purely  local  offers,  conditions  and  announcements  must,  of 
course,  be  gotten  up  in  the  home  office  by  the  general  agent  or 
an  assistant,  and  here  again  samples  of  the  big  companies’  ad- 
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vertiscments  will  be  of  aid,  if  not  to  pattern  after,  at  least  to 
suggest  ideas  and  methods  of  treatment.  Another  big  help  is 
to  get  a  good  printer,  even  if  he  costs  you  more.  Don’t  have  a 
poor  printer  if  you  can  avoid  it  at  any  price.  The  good  one  is 
often  able  to  aid  you  with  ideas,  suggestions  and  plans  for  the 
effective  construction  of  advertising  matter. 

Here  is  a  point  that  should  be  borne  in  mind:  Never  send  out 
a  piece  of  advertising  matter  without  enclosing  a  return  post 
card.  A  fundamental  law  of  political  economy  is  that  man  is  a 
lazy  animal,  and  you  want  to  make  the  path  to  your  front  door 
as  easy  and  smooth  as  possible.  Each  different  branch  of  the 
business  should  have  its  distinctive  return  post  card,  so  if  you 
send  out  a  lighting  circular  you  enclose  a  lighting  post  card; 
a  sign  circular,  a  sign  post  card  and  the  same  with  power,  fans, 
heating  and  refrigeration,  if  you  go  that  far.  Don’t  make  it 
a  postal  card — that  is  expensive — but  an  attractively  printed  post 
card  with  jrouf  address  and  place  for  a  one  cent  stamp  on  the 
one  side  and  on  the  other  a  printed  form  referring  to  the  matter 
in  hand  and  space  for  name  and  address  of  the  sender.  I  have 
experimented  as  to  the  relative  advertising  value  of  the  cent 
U.  S.  postal  card  and  the  plain  post  card  for  this  return  work, 
and  find  that  while  the  cost  is  as  six  to  one,  the  latter  is  nearly 
as  effective  as  the  former.  This  return  post  card  method  gives 
you  a  fair  chance  to  estimate  the  interest  your  advertising  is 
arousing  and  leads,  if  the  advertising  is  right — other  things  being 
equal — to  a  continuous  and  often  surprisingly  large  amount  of 
new  business. 

The  system  of  doing  the  bulk  of  your  acjvertising  by  mail, 
distribution  of  circulars,  booklets,  etc.,  rather  than  through  the 
newspapers,  is  the  best  because  you  reach — if  your  campaign  is 
rightly  conducted,  just  the  people  you  wish  to  reach  and  with  the 
least  waste  of  expensive  publicity.  Your  list  of  prospects  is  a 
good  list  to  work  on  and  that  can  be  supplemented  by  special 
lists  for  special  purposes,  as,  for  instance,  a  sign  list  composed 
of  present  store  customers  and  stores  not  yet  using  the  service 
but  which  you  hope  some  day  to  secure.  Your  sign  proposition 
may  be  the  entering  wedge. 

And  this  brings  us  now  to  another  very  important  feature  of 
and  factor  in  a  new  business  campaign,  and  that  is  the  special 
propositions. 

And  right  here  I  want  to  say  that  if  you  want  to  get  a  big 
share  of  new  business  you  have  got  to  be  liberal,  you  have 
got  to  go  half  way  to  meet  the  customer,  you  have  got  to  be 
willing  to  spend  a  dollar  to  make  two. 

A  good  many  companies  are  ready  to  make  extensions,  even 
in  cases  where  it  takes  quite  some  time  to  get  back  the  original 
investment,  not  to  mention  a  profit,  yet  they  turn  away  haughtily 
from  the  proposition  to  supply  a  customer  with  some  equipment 
which  in  a  far  shorter  period  pays  for  itself  and  gives  a  handsome 
return  on  the  money  invested. 

There’s  a  free  sign  proposition,  for  instance;  it  has  proven 
“good  business’’  everywhere  it  has  been  tried,  so  far  as  I  know. 
A  panel  costs  you  complete  about  $45.  With  overhead  construc¬ 
tion,  customary  in  a  city  of  50,000  or  less^  to  hang  and  connect 
the  sign  ought  not  to  cost  you  more  than  $25.  Here’s  an  in¬ 
vestment  of  $70.  Take  200  per  cent  of  your  investment — $140 — 
divide  it  into  24  parts  and  offer  your  customers  free  signs  on  a 
two  years’  guarantee  of  $6  a  month.  You  are  sure  to  get  back 
the  cost  of  the  sign  and  installation  well  within  the  two  years, 
even  if  the  customers’  current  bills  do  not  run  above  the  guar¬ 
antee  (which  is  unlikely).  .\s  a  matter  of  fact,  you  usually  get 
back  the  actual  cost,  including  the  proportion  of  operating  ex¬ 
penses,  within  the  first  year  and  all  the  rest  above  percentage 
of  operating  cost,  is  velvet,  especially  as  in  fully  95  per  cent  of 
cases,  the  customer  keeps  on  using  the  sign  far  beyond  the 
two  years  of  this  contract.  Not  only  this  but  each  sign  you  thus 
erect  is  a  good  advertisement  for  you  and  helps  bring  another, 
besides  being — as  aforesaid — in  many  cases  an  opening  wedge  for 
other  business  with  the  customer;  and  you  retain  title  to  the 
sign,  so  that  in  case  of  the  worst  your  loss  must  be  small,  as  the 
sign,  with  slight  changes,  can  usually  be  utilized  for  some  other 
customer. 

With  individual  letter  signs  the  return  of  the  investment 
with  profit  is  even  more  rapid  than  with  the  panel  sign  because 
they  use  more  energy  in  proportion  to  their  cost  to  you.  When 


giving  an  expensive  sign,  however,  care  must  be  exercised  as  to 
the  financial  responsibility  of  the  recipient. 

Still  another  advantage  of  the  electric  sign  proposition  is 
that  it  leads  the  merchant  to  realize  the  advertising  value  of 
electric  light,  so  that  he  not  only  burns  his  sign  at  night 
but  is  likely  to  get  in  the  habit  of  keeping  his  windows  il¬ 
luminated  some  hours  after  closing,  and  this  again  leads  others 
to  do  the  same.  Such  night  lighting  has  a  far-reaching  effect 
in  creating  new  business  for  the  entire  town,  increasing  the  ac¬ 
tivity  and  energy  of  its  life  and  materially  assisting  in  its  de¬ 
velopment. 

The  sign  is  a  good  advertisement  to  the  customer,  too,  and 
economical  as  well.  Suppose  it  costs  him  $10  a  month  for  light¬ 
ing  it.  How  much  newspaper  advertising  could  he  buy  for  that 
amount?  How  many  circulars  can  be  print  and  distribute? 
Why,  it  would  cost  him  that  much  to  buy  a  thousand  postal 
cards  without  the  charge  for  printing  and  addressing  them,  while 
his  sign  for  $10  is  brightly  visible  for  three  or  four  hours  every 
night  to  everyone  who  passes  his  store,  giving  it  a  distinctive 
character  and  “burning  his  name  into  the  public  mind.’’ 

The  town  in  which  this  free  sign  proposition  will  not  “take,” 
if  it  is  properly  advertised  and  pushed  by  the  new  business  or¬ 
ganization,  must  be  dead  indeed. 

Then  there  are  the  special  lamp  propositions.  There  are  doubt¬ 
less  many  stores  in  the  city  in  which  we  are  hustling  for  new 
business  that  are  illuminated  by  gas  arcs  or  Welsbachs,  which  we 
find  it  impossible  to  touch  with  the  ordinary  standard  incan¬ 
descent  lamp  proposition.  Here  is  where  the  Nernst  lamp  comes 
in,  also  the  high-efficiency  and  meridian  lamps.  Each  has  its 
place.  The  Nernst  is  an  attractive  proposition  to  a  customer, 
especially  a  lamp  about  three-glower  size.  It  is  highly  attractive, 
even  decorative,  in  appearance,  gives  a  beautiful  pearly-white 
light  and  is  in  every  way  far  superior  to  any  gas  lamp,  being 
at  the  same  time  so  efficient  in  wattage  as  to  permit  of  free 
competition  with  gas.  And,  from  the  station’s  standpoint,  it  is 
not  neayly  so  expensive  of  maintenance  as  from  some  re¬ 
ports  we  might  be  led  to  believe.  If  our  friends  who  are  out 
after  new  business  will  sujJply  these  lamps  free,  with  free- 
glower  renewals,  even  with  free  wiring  and  installation  for 
outside  lamps,  they  will  find  this  proposition  a  potent  factor  in 
securing  new  and  profitable  customers  and  the  stores  where  you 
install  the  lamps  outside  will  most  likely  soon  install  them  in¬ 
side  at  their  own  expense.  The  meridian  and  high-efficiency 
lamps  can  also  be  worked  in  the  same  way,  either  in  direct  current 
districts  or  on  overhead  circuits,  where  the  customer  having  his 
choice  may  select  one  of  these  types  as  preferable.  The  new  dec¬ 
orative  and  highly  efficient  “arc”  clusters  that  have  recently  been 
placed  upon  the  market,  may  be  utilized  to  advantage  where  the 
customer  is  disposed  to  complain  of  the  arc  lamps,  at  arc  lamp 
cost  of  operation.  They  give  adequate  illumination  of  fine 
quality  at  a  very  low  cost.  With  these,  as  with  signs  and  other 
lamps,  don’t  be  afraid  to  go  half  way  to  meet  your  customer. 

A  method  of,  getting  one  class  of  new  business  which  has 
worked  well  in  at  least  one  large  city,  but  which  might  or  might 
not  be  applicable  to  the  city  of  50,000  or  less,  can  be  utilized  with 
the  drug  stores. 

Here  hours  of  burning  are  long  and  the  average  drug  store 
may  not  be  able  to  afford  the  average  rate  for  the  average 
installation.  Still  you  cannot  cut  rates  for  him  and  be  consist¬ 
ent.  Get  up  an  attractive  advertising  bulletin  stand  of  wood  and 
iron  that  will  cost  you  about  $15,  with  a  frame  in  the  top  portion 
for  a  placard  and  beneath  this  pockets  for  bulletins  and  other 
advertising  matter.  Then  make  an  arrangement  with  the  drug¬ 
gist  now  using  gas  that  in  consideration  of  his  permitting  you 
to  keep  your  advertising  stand  in  a  prominent  place  in  his  store 
you  will  pay  him  a  sum,  which  subtracted  from  the  bills  at 
regular  rates  for  lighting  his  store  by  electricity  will  make 
such  illumination  economical  for  him.  The  placards,  bulletins, 
circulars,  etc.,  are  changed  once  a  month.  It  is  good  advertising 
for  the  central  station,  too,  because  as  a  rule  the  right  kind 
of  people  deal  in  drug  stores  and  while  awaiting  the  compound¬ 
ing  of  prescriptions  have  time  to  read  your  advertising,  which 
is  placed  where  they  cannot  help  but  see  it. 

One  way  to  get  at  a  gas  illuminated  store  is  to  offer  to  draw, 
gratis,  plans  for  the  electric  illumination  of  the  store  which 
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will  provide  a  lighting  far  superior  to  gas,  adding  materially  to 
the  attractiveness  of  the  establishment,  at  a  price  little,  if  any, 
heavier  than  the  storekeeper  has  been  paying  for  an  inferior 
illuminant.  This  can  be  done  by  selecting  the  right  kind  of 
lamps  and  glassware  and  arranging  them  to  advantage.  One 
of  your  canvassers  could  easily  be  educated  to  do  this  class  of 
work.  Once  the  plans  are  drawn,  the  storekeeper  is  very  apt  to 
become  sufficiently  interested  to  wire  up  and  sign  a  contract. 

Now  as  to  residences  and  new  buildings.  In  the  average 
town  of  50,000  there  will  be  found  about  six  architects,  in 
the  town  of  25,000,  three.  One  of  the  first  acts  our  new 
general  agent  must  do  is  to  set  himself  to  get  acquainted  with 
these  architects,  not  alone  in  a  business  way,  but — if  possible — 
socially,  so  that  a  feeling  of  friendliness  may  spring  up  between 
them.  Let  him  join  their  clubs,  take  them  out  to  dinner,  etc. 
After  this  “entente  cordiale”  has  been  established,  our  general 
agent  is  in  a  position  to  know  from  the  start  what  is  taking  place 
in  the  line  of  erecting  new  structures  and  he  is  less  likely 
to  be  called  upon  to  continually  fight  the  installation  of  isolated 
plants.  Get  the  architects  on  your  side. 

Then,  of  course,  the  building  permits  must  be  closely  followed 
up.  Let  no  guilty  man  escape.  Every  new  building  must  be 
wired  and  the  way  to  do  this  is  to  see  the  builder  the  day 
his  permit  is  issued  (before,  if  possible)  and  to  follow  him 
right  up  until  the  business  is  done.  The  same  with  permits  for 
alterations.  When  the  owner  is  about  to  make  alterations  in 
his  home  or  store,  that  is  the  psychological  moment  to  approach 
him  about  installing  an  electric  illumination  on  the  premises. 
These  are  new  business  pointers  that  cannot  be  neglected. 

A  far  stiffer  proposition  than  the  new  residence  is  the  unwired 
old  one,  and  yet  there  are  doubtless  hundreds  of  these,  even  in  a 
city  of  50,000,  which  if  wired  would  yield  a  fair  and  certain 
revenue.  How  to  get  them  wired  is  the  problem.  Your  ad¬ 
vertising  helps  by  bringing  the  householder  to  a  realization  of 
the  many  advantages  and  conveniences  of  an  electric  service. 
Then  it  is  a  good  plan  for  your  canvasser  to  call  in  the  day  time, 
get  the  “lady  of  the  house”  on  his  side  and  then  make  an  ap¬ 
pointment  for  evening  after  supper,  when  the  householder  is 
likely  to  be  in  the  right  frame  of  mind,  and  the  canvasser 
can  meet  wife  (already  predisposed  in  his  favor)  and  husband 
together.  May  and  June  are  specially  good  months  to  canvass 
residences  in,  because  families  who  are  out  of  town  in  July  and 
August  can  arrange  to  have  the  wiring  done  in  their  absence, 
saving  them  some  inconvenience. 

But  there  are  householders  who  would  like  to  have  an  electric 
illumination  who  do  not  feel  that  they  can  afford  to  pay  out 
the  cost  of  wiring  in  a  lump  sum.  If  these  be  reputable  citizens 
let  the  company  help  them  out  by  financing  the  deal,  the  money 
to  be  ‘repaid  within  a  year  in  monthly  installnients.  If  this 
wiring  would  cost  $200  to  $250  and  that  is  more  than  the 
householder  w'ants  to  spend,  suggest  to  him.  that  he  wire  his 
living  rooms — dining  room,  kitchen,  cellar,  back-parlor,  parlor 
and  lower  halls — which  can  be  done  within  $100,  including  fix¬ 
tures. 

The  above  refers  to  cases  where  the  tenant  is  also  the  owner. 
Where  he  is  not  the  owner  the  difficulties  multiply.  Here  is  a  plan 
or  scheme  that  might  prove  efficacious,  under  the  latter  circum¬ 
stances  and  is  worth  while  trying  where  neither  landlord  nor 
tenant  is  willing  to  pay  the  complete  cost  of  wiring.  Approach 
the  tenant  and  tell  him  that  you  can  appreciate  the  fact  that 
he  is  unwilling  to  spend  from  $100  to  $250  in  improving  some¬ 
body  else’s  property,  but  that  it  certainly  is  worth  something 
to  him  and  his  family  to  enjoy  the  comforts,  conveniences  and 
elegances  of  an  electric  service.  Then  make  him  this  proposi¬ 
tion:  If  he  will  see  his  landlord  and  get  .the  landlord  to  pay 
one-third  the  cost  of  wiring  and  he  (the  tenant)  will  pay 
another  third,  the  company  will  pay  the  remaining  third  of  the 
bill.  This  ought  to  be  an  attractive  and  paying  proposition 
for  landlord,  tenant  and  company. 

You  can  secure  residence  lighting  also  by  planning  on  paper 
an  appropriate  illumination  for  some  particular  home  and  inter¬ 
esting  the  resident  in  these  plans.  It  is  a  case  of  being  alive 
and  hustling. 

In  pushing  electric  heating  and  cooking  devices  some  com¬ 
panies  have  acted  in  co-operation  with  the  department  stores. 


From  personal  experience  I  should  say  it  is  better  for  us  to  go 
it  alone  and  let  the  department  store  do  the  same.  Our  stand¬ 
points  and  purposes  are  widely  different  The  store  sells  the 
appliance  for  the  profit  in  the  sale,  and  the  profit  must  be  a 
large  one,  for  sales  are  necessarily  limited  in  number.  The  central 
station’s  object  is  not  to  make  a  profit  on  the  sale,  but  to  get  the 
appliance  on  the  system  where  it  will  use  energy.  For  a  G.  E. 
six-pound  iron,  for  instance,  the  store  charges  $4;  the  iron  costs 
the  central  station  about  $2.85  and  the  latter  is  glad  to  sell  it  for 
$3  if  an  arrangement  with  the  store  does  not  tie  its  hands  and 
you  can  sell  four  irons  at  $3  to  one  iron  at  $4. 

The  method  which  has  been  most  successful  in  placing  irons 
is  to  send  them  out  on  trial,  putting  one  in  every  home  equipped 
for  an  electric  service.  In  the  city  of  50,000  or  less,  I  would 
advise  either  using  one  of  your  canvassers  for  this  purpose 
throughout  the  city,  or  else  making  each  canvasser  take  care 
of  his  own  district  in  this  respect.  Load  the  irons  in  an  auto 
and  when  leaving  each  iron  for  a  trial  of  from  thirty  days  to 
three  months,  have  the  canvasser  give  a  little  selling  talk  and 
leave  a  neat  circular  calling  attention  to  its  many  advantages. 
Also  let  him  leave  a  postal  card  addressed  to  the  company  ex¬ 
plaining  that  it  is  possible,  though  not  probal'e,  in  first  using 
the  iron  that  some  trifling  trouble  may  be  experienced,  in  which 
case  tell  the  customer  not  to  condemn  the  iron  but  to  send  the 
postal  card,  when  the  company’s  representative  will  call  and 
straighten  out  the  kinks.  The  iron  is  all  right,  and  if  followed 
up  in  this  way  is  bound  to  prove  a  boon  to  the  housewife  and 
a  source  of  revenue  to  the  company. 

As  a  matter  of  fact,  these  irons  could  be  given  away  with  profit 
by  the  central  stations.  They  cost,  say,  $3,  and  bring  in  a  reve¬ 
nue  which  begins  the  minute  they  are  placed  on  the  system  of 
about  $i  a  month.  In  three  months  the  first  outlay  is  re¬ 
turned,  in  six  months  the  iron  is  completely  paid  for  out  of  the 
profits  and  becomes  from  that  time  a  constant  agent  of  profitable 
income.  And  it  is  a  day  load,  too.  In  those  cities  where  you 
may  fail  in  securing  the  $3  for  the  irons,  give  them  away. 

Other  heating  and  cooking  devices  are  not  so  valuable  to  the 
central  station  as  the  iron,  but  they  all  have  their  place  in  popu¬ 
larizing  current.  You  have  your  display  of  them  in  your  show 
room.  Get  up  a  “demonstration.”  Hire  an  attractive  young 
lady  to  do  the  cooking  and  send  out  invitations  to  your  cus¬ 
tomers.  Give  them  something  dainty  to  eat  and  a  small  sou¬ 
venir  of  the  occasion.  Have  your  advertising  and  your  men  fol¬ 
low  this  up  and  you  will  sell  a  sufficient  number  of  appliances 
to  make  it  pay. 

The  use  of  electric  fans  can  be  increased  by  judicious  adver¬ 
tising  and  canvassing,  and  if  you  are  not  afraid  of  complica¬ 
tions  with  contractors  and  supply  dealers  by  selling  them  at  a 
low  figure — a  price  approximately  cost.  If  you  have  considerable 
surplus  supply,  rent  them  out  for  the  summer  months. 

I  will  not  touch  on  the  increase  of  business  from  the  city 
itself  for  lighting  of  streets  and  public  buildings.  This  matter 
is  usually  taken  care  of  by  some  official  of  the  company  and  does 
not,  customarily,  come  within  the  province  of  our  new  business 
department. 

I  have  purposely  kept  the  subject  of  increasing  the  power  busi¬ 
ness  to  the  last,  because  it  is  at  once — being  primarily  day  load 
— of  the  utmost  importance  to  the  central  station  and  at  the  same 
time  ordinarily  the  most  difficult  to  secure. 

First  of  all,  let  me  say  that  while  it  is  possible  to  secure 
lighting  business  at  a  higher  price  than  is  paid  for  other  il- 
luminants,  because  of  superiority  and  also  because  average  in¬ 
stallations  are  of  such  size  that  isolated  generating  plants  are  im¬ 
practicable,  to  get  any  large  slice  of  new  power  business  your 
price  has  got  to  be  right,  for  even  if  you  can  go  into  a  factory 
and  demonstrate  how,  by  cutting  out  friction  load  you  can 
largely  reduce  the  energy  required  to  turn  the  wheels,  if  your 
rate  for  energy  is  too  high  there  is  nothing  to  prevent  the 
mill  owner  from  taking  advantage  of  your  tip,  eliminating  much 
belting  and  shafts,  installing  motors  and  putting  in  his  own 
dynamo. 

Power  business  is  such  good  business ‘that  special  effort  to 
get  it  is  well  worth  while.  If  within  the  limits  of  possibility, 
make  your  rate  right  to  begin  with. 

It  is  more  difficult  to  secure  a  good  power  canvasser  than 
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the  other  kind.  If  you  general  agent  is  enough  of  a  technician 
and  sufficiently  familiar  with  power  problems  to  handle  this  end 
of  the  business,  that  is  a  tremendous  help.  If  not,  and  there  is 
much  power  business  in  your  town,  then  in  addition  to  your  other 
canvassers,  you  will  have  to  hire  a  power  expert. 

The  way  to  get  your  power  business  is  to  get  it.  There  must 
be  energy,  enterprise  and  indomitable  tenacity  on  the  part  of  your 
power  man,  backed  up  on  the  part  of  the  company  by  a  readi¬ 
ness  to  help  and  a  willingness  to  be  liberal.  I  know  a  general 
agent,  who  is  also  a  power  man,  in  a  manufacturing  city  of 
25,000  inhabitants  who  has  got  a  big  load  of  new  power  busi¬ 
ness  for  his  company  by  use  of  the  qualities  I  have  mentioned. 
He  goes  into  a  factory,  indicates — at  the  company’s  expense — 
the  engines  in  use,  figures  out  the  energy  saving  he  can  effect 
by  the  use  of  motors  installed  to  the  best  advantage,  finds  out 
what  its  coal  and  water  costs  the  factory  and  has  been  enabled 
more  than  once  to  go  in  and  win  on  a  guarantee  not  to  exceed 
for  expense  of  operation  these  coal  and  water  charges,  getting 
eventually  from  four  to  six  cents  for  the  energy.  If  the  fac¬ 
tory  owners  balk  at  the  expense  of  motors  he  offers  to  buy  them 
and  receive  payment  in  installments.  If  installation  is  going  to 
interfere  with  the  needed  operation  of  machinery,  he  agrees 
to  install  the  motors  at  night,  on  Sundays  and  holidays.  That 
man  has  got  ginger  and  he  does  the  business.  He  is  now  run¬ 
ning  not  so  very  far  from  that  ideal  condition  where  peak  is 
nearly  uniform  for  at  least  twelve  hours  per  day.  This  man’s  ex¬ 
ample  is  a  good  one  to  follow. 

There  is  one  matter  that  your  general  agent  and  canvassers 
must  not  lose  sight  of.  In  the  natural  desire  for  new  business 
do  not  overlook  or  neglect  old  business. 

As  soon  as  the  canvasser  has  signed  up  a  customer  the  ten¬ 
dency  is  to  quit  him  and  pass  by  on  the  other  side  of  the  street. 
This  must  be  avoided.  The  customer  ought  to  be  frequently 
visited  by  the  man  who  took  his  contract,  cementing  an  acquain¬ 
tance,  ascertaining  and  attending  to  his  wants,  and  what  is  of 
the  utmost  importance  in  more  ways  than  one,  retaining  his 
good  will.  If  the  customer  has  a  complaint  it  is  better  to  re¬ 
lieve  him  of  it  than  to  let  it  rankle  in  his  chest  and  the  com¬ 
plaint  may  be  of  something  readily  remedied.  Besides,  the 
customer  may  desire  to  add  to  his  installation.  Actually,  the 
old  customers  ought  to  constitute  one  of  the  most  fruitful 
fields  for  new  business.  Don’t  neglect  them. 

In  line  with  this  care  of  old  customers,  here  is  one  idea  which 
can  be  followed  to  advantage :  The  bills  each  month  should 
be  compared,  either  in  the  metering  or  billing  department,  with 
the  bill  of  the  previous  month.  Wherever  any  marked  drop 
is  noticed  the  case  should  be  called  to  the  attention  of  the 
general  agent.  In  nine  such  cases  out  of  ten  something  is 
wrong,  which  taken  at  once  may  be  remedied  with  little  loss 
to  the  company.  If,  on  the  other  hand,  the  matter  escapes  notice, 
the  customer  also  may  escape,  and  at  any  rate  the  revenue  from 
him  for  many  months  is  likely  to  be  greatly  reduced  or  lost 
altogether. 

I  have  abstained  in  this  paper  from  going  into  details  as  to 
system  of  making  out  orders  and  maintaining  record,  of  handling 
the  business  on  paper  after  it  has  been  brought  into  the  office  by 
the  canvasser.  The  main  point,  as  I  take  it,  is  to  get  the  busi¬ 
ness.  The  connect  orders,  which  are  passed  on  to  the  credit 
man,  or  turned  over  to  the  meter  and  installation  departments, 
are  simple  matters  of  detail  that  can  be  readily  worked  out  as  a 
part  of  an  easy  system  of  making  and  preserving  orders  and 
records. 

The  organization  for  getting  new  business  outlined  in  the 
foregoing  has  the  advantage  of  being  elastic.  If  you  require 
fewer  canvassers  than  you  at  first  figure  upon,  it  is  easy  enough 
to  lop  them  off;  if  you  need  more,  to  get  them.  I  believe  that 
if  the  ideas  and  plans  of  action  suggested  or  described  in  this 
paper  are  followed  with  a  reasonable  degree  of  faithfulness  and 
a  proper  adaptation  to  the  peculiarities  and  exigencies  of  the 
particular  central  station  making  the  trial,  the  result  will  be  such 
a  large  volume  of  new  business  that,  besides  more  canvassers, 
within  a  year  you  will  require  three  additional  members  of 
your  commercial  staff,  as  follows : 

A  man  to  take  hold  of  contracts  as  soon  as  they  are  signed 
and  follow  them  up  until  connection  is  accomplished. 


A  secretary  or  assistant  to  the  general  agent,  who  shall  at¬ 
tend  to  the  mass  of  correspondence  and  fulfill  the  office  function 
of  the  general  agent  while  he  is  engaged  on  the  outside  on  new 
business  propositions. 

A  record  and  filing  clerk  to  handle  the  reports  of  canvassers, 
make  out  orders  and  assume  systematic  charge  of  the  papers 
and  records  of  the  department. 


The  Advertising  Exhibition  at  Atlantic  City. 


By  Frank  B.  Rae,  Jr. 

Since  the  beginning  of  advertising,  men  have  persisted  in 
the  error  of  confounding  the  means  with  the  end.  They  have 
accepted  as  “good  advertising’’  an  artistic  bit  of  printing,  a 


FIG.  I. — BOOTH  FOR  DISTRIBUTION  OF  CENTRAL  STATION  LITERATURE. 

clever  picture,  a  catchy  headline,  when,  as  a  matter  of  fact, 
these  may  have  been  the  very  opposite  of  good,  so  far  as 
advertising  results  were  concerned.  It  is  a  very  natural  mis¬ 
take.  We  are  inclined  to  be  swayed  by  what  appeals  to  our 
senses.  If  an  advertisement  iooks  good,  that  is  sufficient. 

The  advertising  shown  in  connection  with  the  N.  E.  L.  A. 


FIG.  2. — EXHIBITS  OF  PHILADELPHIA,  NEW  YORK,  CHICAGO  COM¬ 
PANIES  AND  PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY. 


Convention  looked  good.  But  was  it?  I  venture  the  opinion 
that  it  was  not  advertising  at  all. 

Advertising,  in  the  first  and  last  analysis,  is  the  means  where¬ 
by  public  interest  is  aroused,  and  public  demand  created,  for 
the  commodity  exploited.  If  this  definition  is  correct — and 
I  think  no  one  will  gainsay  it — the  exhibition  at  Atlantic  City 
was  not  an  advertising  exhibition,  but  one  of  commercial  art. 
For  it  would  be  as  impossible  to  hold  an  advertising  exhibit 
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to  make  it  a  spectacular  success!  His  sole  purpose  is  to  tear 
apart  the  veil  of  misunderstanding  through  which  it  was  viewed 
by  the  majority  of  delegates  and  guests.  He  feels,  as  do  many 
of  the  electrical  fraternity,  that  the  subject  of  central  station 
advertising  has  too  long  been  one  of  guesswork.  Too  many 
weak  voices  have  been  raised  in  a  clamor  which  is  for  the  most 
part  noise;  too  many  purposeless  pens  have  scratched  to  pro¬ 
duce  writing  that  is  only  words;  too  many  misguided  companies 
have  been  hurried  into  issuing  advertising  that  is  nothing  but 
printed  matter.  It  is  high  time  that  some  order  be  distilled 
from  the  boiling  chaos — imperative  that  we  do  not  longer  mis¬ 
lead  ourselves  or  others  into  further  misapprehension  of  our 
advertising  efforts. 

If  advertising  be  a  process,  then  the  only  way  in  which  there 
can  be  a  true  exposition  of  advertising,  is  by  a  logical,  con¬ 
secutive  and  clearly  explained  presentation  of  a  specific  adver¬ 
tising  campaign ;  beginning  with  a  statement  of  the  condition 
surrounding  its  inception,  continuing  by  successive  stages  as 
represented  by  the  various  pieces  of  matter  employed,  and  com¬ 
pleting  the  exhibit  with  statements  of  results  attained.  Such  a 
presentation  would  require  that  the  compaign  be  based  upon 
substantial  and  logical  reasoning,  not  upon  guesswork.  It 
would  require  that  the  material  employed  be  written  with  an¬ 
other  end  in  view  than  that  of  tickling  the  advertising  writer’s 
vanity.  It  would  require  that  the  embellishments  be  designed 
with  view  to  a  precise  psychological  effect  upon  the  recipient, 
not  to  please  the  eye  of  the  company’s  manager.  In  preparing 
advertising  by  this  formula,  the  very  characteristics  which  stood 
out  most  boldly  at  the  Atlantic  City  exhibition  would  be  lost 
or  made  absolutely  subservient.  Cleverness,  in  the  general 
acceptance  of  the  word,  would  have  no  place  in  the  campaign. 
Spectacular  works  of  commercial  art  would  be  considered  only 
in  their  true  relation  to  the  enforcement  of  the  argument  pre¬ 
sented.  We  would  consider  only  the  end — not  the  means.  Re¬ 
sults,  personified  by  a  convinced  public,  would  be  our  only  aim. 


Fig.  4. — Brooklyn  Edison  Exhibit  Illustrative  of  Advertising  Campaigns. 


newspaper  ads.,  and  that  these,  surely,  are  advertising.  Yes 
and  no.  In  the  same  sense  that  an  anthology  is  literature,  we 
may  say  yes.  But  if  we  persist  in  the  definition  that  advertis¬ 
ing  is  a  process  and  not  a  piece  of  printed  paper,  the  answer 
is  an  unqualified  no. 

It  must  be  understood  that  the  writer  is  not  in  any  way  be¬ 
littling  the  efforts  of  the  committee  in  charge  of  the  exhibit, 
nor  of  the  companies  nor  gentlemen  whose  co-operation  tended 


Such  an  advertising  exhibit  would  to-day  be  almost  an  impossi¬ 
bility,  for  the  reason  that  only  four  campaigns  so  far  inaugu¬ 
rated  would  stand  up,  in  logic,  in  subject  matter  and  in  re¬ 
sults,  when  examined  in  a  spirit  of  cold-blooded  criticism.  And 
of  these,  only  one  would  bear  comparison  in  points  of  economy 
and  results,  with  similar  campaigns  in  the  general  field  of 
publicity. 

The  exhibition  at  Young’s  Pier  was  staggering  as  a  spectacle. 


consisting  of  pictures,  as  it  would  to  offer  a  literary  exhibit 
comprised  of  book-covers  and  chapter  headings.  This  will 
be  deemed  an  extra-radical  statement  by  many,  yet  it  is  sub¬ 
ject  to  proof. 

Advertising  is  a  process,  like  education.  It  consists  in  secur- 


FIG.  3. — EXHIBITS  OF  I>ORTLAND,  ORE.,  BOSTON  AND  UNITED  OF 
NEW  YORK,  COMPANIES. 

ing  the  attention  of  the  public,  presenting  to  it  a  proposition, 
and  proving  the  facts  upon  which  the  soundness  of  the  propo¬ 
sition  rests.  The  means  to  this  end  is  printed  matter,  and  the 
printed  matter  is  most  effective  when  embellished.  But  the 
embellishments  are  not  advertising. 

It  will  be  argued  that  there  were  shown  at  Atlantic  City 
various  and  sundry  booklets,  circular  letters,  bulletins,  and 
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but  as  a  useful  object-lesson  to  the  perplexed  small  central  sta¬ 
tion  manager,  it  was  a  failure.  The  manager  of  the  small  plant 
does  not  want  to  be  overwhelmed — he  asks  enlightenment.  He 
is  not  in  search  of  thousand-dollar  examples  of  commercial 
art,  but  of  a  comprehensive  scheme  for  up-building  his  patron¬ 
age.  He  wants  facts,  not  words.  He  demands  advertising, 
not  printed  cleverness  which  may  or  may  not  give  him  results. 
He  has  but  little  money  to  spend,  and  asks  to  be  shown  an  ultra¬ 
conservative  method  of  spending  it.  The  “flash”  of  the  seven 
large  companies  whose  showing  comprised  the  Atlantic  City 
exhibit,  not  only  failed  to  give  him  the  hint  which  he  sought, 
but  confirmed  his  belief  that  the  cost  of  advertising  is  exorbi¬ 
tant  and  not  to  be  thought  of  by  the  lighting  manager  of  aver¬ 
age  circumstances.  He  recognizes,  more  clearly  than  the  ex¬ 
hibitors,  the  wastefulness,  the  inefficiency,  the  purse-proud  dis¬ 
regard  for  economy  and  conservatism,  which  has  marked  the 
advertising  of  metropolitan  lighting  companies. 

Perhaps  the  most  comprehensive  summing-up  of  the  whole 
exhibit  was  given  by  the  advertising  manager  who  proudly 
waved  his  hand  over  his  display  and  said,  “Look  at  that !  I 
am  spending  $50,000  a  year  for  my  company.”  No  word  of  his 
plan  and  methods,  no  mention  of  results — merely  a  boast  that 
he  was  spending  a  fortune  per  annum.  And  on  what? — on  pic- 
tuies  and  printing.  There  can  be  little  real  progress  made  so 
long  as  this  attitude  prevails — so  long  as  detached  and  isolated 
examples  of  publicity  material  are  designed,  heralded  and  ac¬ 
cepted  as  the  end  sought,  instead  of  the  means  to  that  end.  The 
photographs  illustrating  this  article  are  furnished  by  the  cour¬ 
tesy  of  ihf  New  York  Edison  Company. 


An  Electrical  Arch  at  Denver. 


Pushing  the  Flatiron  in  Summer. 


The  Fitchburg  Gas  &  Electric  Light  Company,  of  Fitchburg, 
Mass.,  runs  steady  advertising  in  the  newspapers,  and  takes  up 
special  branches  of  its  business.  The  endeavor  is  made  to  have 
these  “ads”  as  original  and  distinctive  as  possible,  i.  e.  to 
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make  them  entirely  different  from  the  matter  in  which  they  are 
placed. 

The  usual  size  of  the  “cards”  is  by  in.,  and  they 
are  changed  twice  a  week,  it  being  found  that  such  a  periodicity 
is  often  enough  in  Fitchburg.  Just  now  the  company  is  adver¬ 
tising  electric  flatirons  and  the  solicitor  goes  from  house  to 
house  demonstrating  the  use  of  the  appliance.  We  reproduce 


A  striking  public  electrical  display  will  be  in  operation  in 
Denver  when  the  new  “Welcome”  arch  is  finished.  The  con¬ 
struction  on  the  arch  is  being  completed  rapidly  and  it  is  planned 
to  have  it  blaze  a  welcome  to  the  immense  throng  of  people  who 
will  attend  the  Elks’  convention  in  Denver,  July  16. 

The  arch  is  the  outcome  of  an  aggressive  campaign  made  by 
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two  of  the  advertisements  herewith  as  good  examples  sent  us 
by  Mr.  A.  H.  Kimball,  the  superintendent  of  the  electrical  de¬ 
partment  of  the  company. 

“I  think  that  newspaper  advertising  is  the  best  manner  in 
which  to  pave  the  way  for  personal  solicitation”  is  the  opinion 
expressed  by  Mr.  Chas.  E.  Blood,  of  the  company’s  advertis¬ 
ing  department.  The  advertising  in  general  seems  planned  to 
arouse  interest  that  can  be  appealed  to  a  little  later  on  by 
the  canvasser. 


the  Denver  Gas  &  Electric  Company,  which  resulted  in  the 
slogan,  “Boost  for  the  City  of  Lights.”  The  sentiment  built 
up  from  this  slogan  was  enthusiastic,  and  gave  Denver  a  well- 
deserved  reputation  as  “The  City  of  Lights.”  The  arch  is  not 
the  work  of  private  enterprise,  but  simply  the  expression  of 
the  popular  sentiment  in  favor  of  a  well-lighted  city.  When  its 
construction  was  suggested,  the  idea  was  cordially  received  and 
within  a  short  time  the  $13,000  necessary  for  the  building  of 
the  arch  was  subscribed. 

The  arch  is  located  in  front  of  the  entrance  to  the  Union  Depot 
and  Denver’s  citizens  desire  that  it  express  the  warmest  hos¬ 
pitality  to  all  who  enter  the  city’s  gates.  It  is  an  imposing 
structure  and  spans  the  full  wJdth  of  the  street. 


List  of  Applications  of  Electricity. 


The  Co-operative  Electrical  Development  Association  has  re¬ 
cently  compiled  a  list  of  applications  of  electricity  which  has  been 
published  in  pocket  form  by  the  C.  W.  Lee  Company,  of  Newark, 
N.  J.  The  list  appears  to  be  very  complete,  including  not  only 
the  usual  applications  and  more  common  lines  of  business,  but 
also  those  which  are  not  frequently  run  across  by  the  average 
solicitor.  The  list,  which  was  distributed  at  the  Atlantic  City 
Convention,  can  be  obtained  by  central  stations  upon  application 
to  the  above-named  company. 
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Letter  to  the  Editors. 


Wireless  on  the  Pacific  Coast. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  your  June  2  number,  I  am  glad  to  note 
an  article  therein  giving  just  credit  to  the  wireless  stations  of 
the  United  States  Navy  and  of  the  De  Forest  system  for  their 
part  in  the  recent  San  Francisco  disaster.  I  would  like  to  add 
that  an  incident  of  simfilar  importance  occurred  in  San  Jose  where 
our  operator  of  the  Occidental  &  Oriental  Wireless  Company 
dug  his  antennae  out  from  under  a  fallen  wall  of  the  St.  James 
Hotel  immediately  after  the  earthquake  and  received  bulletins 
all  the  three  days  of  the  fire  in  San  Francisco,  thereby  giving 
San  Jose  her  only  communication  with  the  outside  world,  as  it 
is  a  well-known  fact  that  all  wires  to  and  from  San  Jose  were 


down  and  the  office  out  of  working  order  for  some  time. 

It  was  quite  unfortunate  that  our  station  now  in  San  Fran¬ 
cisco  was  not  completed  at  that  time  as  all  our  news  received 
at  San  Jose  came  by  way  of  the  Navy  Station  at  Yerba  Buena 
Island  in  San  Francisco  Bay.  It  is  also  quite  evident  that  San 
Francisco  was  much  in  need  of  a  wireless  station  at  that  time. 

Some  time  ago  during  the  early  part  of  this  year  when  the 
floods  cut  off  all  communication  in  the  southern  part  of  this 
State  by  wire  telegraphy,  our  station  in  San  Diego  afforded  the 
only  means  of  communication  between  San  Diego  and  the  out¬ 
side  world.  Between  our  station  in  Los  Angeles  and  the  one 
in  San  Diego  we  handled  all  the  Associated  Press  news,  all  offi¬ 
cial  messages  and  all  commercial  business  for  two  days,  and  every 
piece  printed  in  the  daily  newspapers  came  by  way  of  our  sta¬ 
tions.  I  think  this  incident  had  more  to  do  with  showing  the 
people  the  growing  importance  of  the  need  of  wireless  stations 
than  anything  else. 

San  Francisco,  Cal.  O.  C.  Brill. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Classification  of  Alternating-Current  Motors. — Fynn. — In  a 
continuation  of  his  long  paper  on  a  rational  classification  of  al¬ 
ternating-current  motors  he  gives  the  following  definitions.  A 
“series  motor”  is  to  be  one  in  which  the  field  excitation  varies 
in  some  proportion  with  the  armature  current  and  the  speed  of 
which,  therefore,  varies  with  varying  load.  A  “shunt  motor” 
is  to  be  one  in  which  the  working  e.m.f.  and  the  field  excitation 
remain  practically  constant,  independently  of  the  load,  and  the 
speed  of  which  is  also  nearly  constant  for  all  loads,  but  is  not 
necessarily  a  nearly  synchronous  speed.  A  “conduction  motor”  is 
to  be  one  in  which  the  power  required  for  its  operation  is  conveyed 
to  the  armature  or  rotor  by  conduction.  An  “induction  motor”  is 
to  be  one  in  which  the  power  required  for  its  operation  is  con¬ 
veyed  to  the  armature  by  induction.  A  “neutralized  motor”  is 
to  be  one  in  which  the  armature  ampere-turns  are  opposed  by 
practically  equal  and  opposed  stator  ampere-turns.  Any  “induc¬ 
tion  motor”  is  ipso  facto  a  “neutralized  motor.”  A  “conduction 
motor”  may  be  neutralized  by  means  of  a  coil  connected  in  series 
relation  with  the  armature,  or  a  short-circuited  coil  placed  in 
inductive  relation  to  the  flux  produced  by  the  armature  ampere- 
turns.  In  defining  a  conduction  motor  it  is  not  thought  neces¬ 
sary  to  specify  more  precisely  in  which  particular  manner  the 
same  is  neutralized.  A  “separately-excited  motor”  is  to  be  one 
in  which  the  field  excitation  is  derived  from  the  mains  directly 
or  through  the  agency  of  such  apparatus  as  transformers  or  con¬ 
verters,  but  which  are  independent  of  the  motor  it.self,  and 
whether  the  exciting  current  is  taken  to  a  winding  on  the.  rotor 
or  on  the  stator.  If  in  defining  a  motor  the  mode  of  excitation 
is  not  mentioned,  it  shall  be  assumed  that  the  motor  is  sep¬ 
arately  excited.  A  “self-excited  motor”  is  to  be  one  in  which 
the  exciting  current  is  due  to  an  e.m.f.  generated  in  the  rotor 
either  by  rotation  or  by  static  induction  from  the  stator,  or  one 
in  which  this  e.m.f.  is  generated  in  the  stator  by  static  induction 
from  the  rotor,  and  whether  the  exciting  winding  is  to  be  placed 
on  the  rotor,  or  on  the  stator,  or  on  both.  A  “mixed  excitation” 
is  due  to  an  e.m.f.  generated  in  the  motor  itself,  as  has  been  just 
stated,  and  partly  to  an  e.m.f.  derived  from  a  source  independent 
of  the  motor  itself,  whether  the  exciting  winding  be  placed  on 
the  rotor  or  on  the  stator  or  on  both.  A  “compensated  motor” 
is  to  be  one  in  which  some  means  or  other  are  made  use  of  in 
order  to  improve  the  power  factor.  It  is  not  thought  necessary 
for  the  present  to  include  in  the  designation  of  a  motor  a  more 
specific  definition  of  such  means.  The  “neutralizing  coils”  is,  of 
course,  also  a  means  of  improving  the  power  factor,  but  such  a 
coil  can  never  bring  the  power  factor  to  unity,  and  it  is  not  to 
be  included  in  the  term  “compensated.”  A  “motor  with  inde¬ 
pendent  brushes”  is  to  be  one  in  which  only  those  coils  are  short- 
circuited  which  are  actually  bridged  by  the  brushes,  such  brushes 


not  being  connected  to  the  supply  and  not  connected  to  each 
other.  The  author  then  discusses  briefly  with  the  aid  of  dia¬ 
grams  a  great  many  types  of  motors  with  series  characteristics. — 
Lond.  Elec.,  June  8. 

Tzvo-Pole  Versus  Four-Pole,  Direct-Current  Motors. — Bur¬ 
leigh. — Although  something  may  be  said  in  favor  of  commutating 
poles  in  certain  special  cases,  the  author  is  of  the  opinion  that  by 
a  suitable  design,  having  due  regard  to  a  minimum  distortion  and 
reactance  volts  combined  with  a  low  voltage  per  segment,  inter¬ 
poles  are  quite  unnecessary  for  ordinary  machines.  While  the 
four-pole  type  of  motor  is  most  popular,  yet  the  two-pole  armature 
is  not  nearly  so  susceptible  to  sparking  troubles,  especially  below 
15  hp.  Whether  a  four-pole  armature  has  a  lap  or  wave  winding, 
the  resultant  reactance  voltage  is  nearly  twice  that  of  a  tw'o-pole 
winding.  By  using  the  same  number  of  commutator  sections,  the 
maximum  difference  of  potential  between  two  consecutive  commu¬ 
tator  segments  is  in  a  two-pole  armature  half  as  much  as  in  a 
four-pole.  From  the  point  of  the  manufacturer  the  four-pole 
.system  has  a  big  advantage  over  the  two-pole  with  circular  yoke 
inasmuch  as  there  are  half  as  many  ampere-turns  per  pole;  an¬ 
other  is  the  much  smaller  section  of  yoke  ring,  thereby  reducing 
weight  and  cost.  The  author  has  designed  a  two-pole  magnet 
system  which  has  practically  the  advantages  of  the  four-pole  type 
in  reducing  distortion,  the  yoke  ring  being  very  little  heavier, 
and  the  copper  on  the  magnets  about  the  same,  usually  slightly 
less.  The  system  is  also  claimed  to  be  very  effective  in  reducing 
the  heating  of  the  field  coils  and  armature  owing  to  a  larger 
radiating  surface.  A  distinctive  point  in  this  two-pole  system 
consists  in  dividing  each  field  pole  into  two  portions,  A  A  and 
BB  (see  Fig.  i),  leaving  a  large  aperture  in  the  yoke  between 


FIG.  I. — TWO- POLE  VERSUS  FOUR-POLE  DIRECT-CURRENT  MOTORS. 

these  portions,  as  marked  C.  It  will  readily  be  seen  that  this 
part  of  the  yoke  is  not  effective  magnetically,  therefore,  only 
sufficient  metal,  D  D,  is  left  to  hold  the  useful  magnetic  parts 
together.  To  produce  pole  A  A  two  field  coils  are  shown.  This 
is  not  necessary  when  the  sparking  factors  are  especially  good, 
as  one  coil  suitably  shaped  would  suffice  to  encircle  the  two 
portions.  Small  spaces,  E  E,  are  left  between  the  two  portions 
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■of  the  pole  to  allow  of  air  passing  from  the  armature  and  through 
the  opening  in  the  yoke.  Some  figures  are  given  in  comparison 
of  the  two-pole  and  four-pole  designs. — Lond.  Elec.  Rev.,  June  8. 

Lamps  and  Lighting. 

Street  Lighting. — Bloch. — An  article  recommending  uniform 
rules  for  determining  the  condition  and  economy  of  street  light¬ 
ing.  In  general  the  lighting  of  a  certain  street  is  spoken  of  as 
good,  fair  or  bad.  The  author  recommends  the  giving  of  figures 
instead,  and  proposes  uniform  rules  for  rating.  He  first  discusses 
the  question  whether  horizontal  illumination  or  vertical  illumina¬ 
tion  (in  lux  or  in  foot-candles)  should  be  chosen  to  characterize 
the  illumination  of  a  street.  The  horizontal  illumination  deter¬ 
mines  the  possibility  of  seeing  things  on  the  ground  or  of  read¬ 
ing  a  letter;  the  vertical  illumination  determines  how  far  it  is 
possible  to  recognize  the  face  of  a  person.  The  horizontal  illu¬ 
mination  at  a  certain  point  has  only  one  value,  but  this  is  not 
the  case  for  the  vertical  illumination.  For  instance,  a  man  near 
a  lantern  and  looking  towards  it  may  have  his  face  brightly  illu¬ 
minated,  but  if  he  turns  his  head  around,  although  remaining  at 
the  same  place,  the  face  may  then  be  entirely  in  the  dark.  For 
this  reason  the  author  recommends  basing  the  rating  of  street 
lighting  on  the  horizontal  illumination  and  for  the  convenience 
of  testing  he  recommends  measuring  the  horizojital  illumination 
at  a  height  of  1.5  meter  above  the  ground.  Neither  the  maxi¬ 
mum  nor  the  minimum  values  of  the  horizontal  illumination  are 
the  determining  factors  of  the  quality  of  street  lighting,  but 
rather  the  mean  horizontal  illumination  taken  over  the  whole 
street.  Besides  this,  however,  uniformity  of  illumination  is  also 
important.  For  this  reason  the  author  recommends  giving  the 
ratio  of  the  maximum  value  to  the  mean  value  and  the  ratio 
of  the  minimum  value  to  the  mean  value.  The  latter  ratio  should 
not  be  too  small,  since  otherwise  the  street  shows  dark  spots. 
The  author  gives  the  theory  of  determining  the  mean  horizontal 
illumination  first  for  a  circular  place  with  a  lamp  ‘in  the  center 
and  then  for  streets  or  places  in  general.  In  order  to  get  a  figure 
for  the  economy  of  street  lighting  he  recommends  giving  the 
ratio  (which  really  represents  the  reciprocal  of  economy)  of  the 
electric  power  consumed  or  of  the  gas  burned  per  unit  of  time 
for  each  lux  mean  horizontal  illumination  and  for  each  100  square 
meters  of  street  surface. — Elek.  Zeit.,  May  24. 

Tantalum  Lamp. — Good. — An  account  of  tests  of  three  tan¬ 
talum  lamps.  They  were  tested  at  no  volts  direct  current  for 
800  hours.  One  of  the  three  lamps  blackened  very  considerably 
during  the  first  too  hours,  the  other  lamps  had  blackened  some¬ 
what  by  the  end  of  the  test.  The  ratio  between  the  vertical 
candle-power  and  mean  horizontal  candle-power  in  the  case  of 
ordinary  carbon  filament  lamps  is  about  0.7,  but  is  by  no  means 
a  constant.  The  values  for  the  three  lamps  tested  were  0.22,  0.25 
and  0.20,  respectively.  The  ratio  increases  during  the  life  of  the 


no.  2. — DISTRIBUTION'  OF  LIGHT  FROM  TANTALUM  LAMP. 

lamps,  owing  to  the  portion  of  the  bulb  near  the  filament  getting 
much  blacker  than  the  other  parts.  The  figures  are  the  average 
during  the  test.  The  curves  (Fig.  2)  show  the  distribution  of 
the  light  in  a  vertical  plane.  The  dotted  curve  is  that  of  an 
ordinary  carbon  filament  glow  lamp  taking  the  same  number  of 
watts  as  the  tantalum  lamps.  The  increase  in  candle-power  a 
little  below  the  horizontal  is  due  to  the  reflection  from  the  curved 


portion  of  the  glass  at  the  top  of  the  bulb.  The  following  notes 
on  the  chemistry  of  tantalum  are  given.  Tantalum  is^  obtained 
from  the  mineral  called  tantalite,  which  has  a  composition  some¬ 
what  as  follows:  Tantalum  oxide  (Ta20s)»  65  to  68  per  cent; 
niobium  oxide  (NbjOj),  5  to  7  per  cent;  manganese  oxide 
(MnO),  7  per  cent.  The  mineral  is  insoluble  in  all  acids.  When 
used  with  potassium  carbonate,  KjCOs,  in  a  platinum  crucible, 
the  fused  mass  dissolves  in  cold  water  and  the  oxides  of  tantalum 
and  niobium  can  be  precipitated  from  the  solution  by  hydro¬ 
chloric  acid,  which  redissolves  the  precipitate  if  added  to  excess. 
The  metal  can  be  reduced  from  the  oxide  at  a  temperature  of 
2,300“  C.,  but  the  oxygen  must  be  removed  as  it  is  formed,  the 
reduction  being  carried  out  in  an  almost  perfect  vacuum.  The 
metal  is  nearly  as  hard  as  diamond,  can  be  hammered  or  drawn 
into  wire  when  cold.  If  heated  to  about  300“  C.  in  air,  it  burns 
back  to  the  oxide,  glowing  like  magnesium.  Tantalum  is  not 
acted  on  by  nitro-hydrochloric  acid.  The  deposit  on  the  inside 
of  the  bulb  is  not  acted  on  by  this  acid,  and  will  not  burn  off, 
and  is  probably  a  deposit  of  the  metal,  or  of  niobium,  small 
quantities  of  which  may  be  in  the  filament. — Lond.  Elec.  Rev., 
June  I. 

Automatic  Arc  Lamp. — Tomlinson  and  Johnston. — An  ab¬ 
stract  of  a  British  Phys.  Soc.  paper  in  which  the  author  described 
a  simple  form  of  automatic  arc  lamp  which  can  be  constructed 
by  any  amateur  at  small  expense.  A  vertical  brass  tube  supported 
by  a  wooden  framework  carries  the  upper  carbon,  which  can  be 
raised  or  lowered  by  hand,  and  clamped  in  any  position  in  the 
tube.  The  lower  carbon  fits  into  a  hollow  brass  tube,  and  into 
the  lower  part  of  the  tube  is  fitted  an  iron  plunger.  The  plunger 
is  surrounded  by  a  solenoid,, consisting  of  a  single  layer  of  No. 
14  copper  wire,  the  internal  diameter  of  the  solenoid  being 
slightly  greater  than  the  diameter  of  the  plunger.  The  plunger 
dips  into  a  small  box  of  mercury,  and  is  made  to  float  upright 
by  means  of  a  brass  collar  and  by  the  rounded  ends  of  three 
nails  forming  an  equilateral  triangle.  The  current  enters  the 
upper  carbon  through  the  brass  cylinder,  passes  through  the  lower 
carbon  into  the  mercury,  and  then  through  the  solenoid.  To 
“strike  the  arc”  the  lower  carbon  is  raised  by  hand  to  touch  the 
upper  one,  and  the  plunger  is  then  permitted  to  sink  into  the 
mercury  until  the  suction  of  the  solenoid  balances  the  buoyancy 
of  the  mercury.  With  currents  from  2  to  6  amp.  the  light  is 
very  steady,  but  for  currents  above  4  amp.  it  is  suggested  that 
the  solenoid  should  have  two  layers  of  wire  arranged  in  parallel. 
For  currents  less  than  3  amp.  these  layers  could  be  arranged  in 
series. — Lond.  Elec.,  June  8. 

Street  Lighting. — Turnbull. — Some  notes  on  street  lighting. 
With  respect  to  the  construction  of  lanterns,  the  author  points 
out  that  the  first  essential  is  that  the  lanterns  should  be  capable 
of  being  cleaned  with  the  same  facility  as  a  gas  lantern.  As  to 
reflectors  he  says  that  the  first  principle  of  reflection  is  that  as 
soon  as  the  light  gets  clear  of  its  source  it  should  be  sent  back 
on  its  appointed  path  in  the  shortest  way,  and  without  getting 
a  chance  to  become  weakened  by  having  again  to  transverse  any 
dirty  glass  surface.  The  type  of  such  a  reflector  is  shown  in 


fig.  3. — REFLECTOR  FOR  STREET  LAMPS. 

Fig.  3.  It  is  thought  that  this  kind  of  arrangement  would  give 
the  maximum  possible  illumination  in  the  street  and  would  be 
immensely  more  effective  than  the  ordinary  oyster  shell,  which 
is  usually  employed  to  reflect  the  light  through  the  lamp  again. — 
Lond.  Elec.  Rev.,  June  8. 

Modification  of  Osmium  Lamp. — “It  is  stated  that  the  German 
Welsbach  Co.  (Deutsche  Gasgliihlicht  Auer  Gesellschaft),  of 
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Berlin,  will  shortly  introduce  a  new  lamp,  which  represents  an 
improvement  on  the  osmium  lamp.  The  new  lamp,  which  has 
been  given  the  name  of  the  “Osram”  lamp,  is  reported  by  the 
directors  of  the  company  to  consume  70  per  cent  less  power  for 
a  given  illumination  than  the  carbon  filament  lamp,  whereas 
the  economy  hitherto  realized  with  the  osmium  lamp  is  claimed 
to  have  been  56  per  cent  in  comparison  with  carbon  filament 
lamps.  In  contradistinction  to  the  osmium  lamp,  the  Osram  lamp 
will  also  be  applicable  for  pressures  of  over  100  volts.  The  lamp 
is  now  being  made  for  stock,  and  is  expected  to  be  placed  on  the 
market  at  the  beginning  of  next  September  at  a  price  lower 
than  that  of  the  osmium  lamp,  which  is  made  by  the  same 
company.” — Lond.  Elec.  Rev.,  June  8. 

Traction. 

Steam  Power  for  Generating  Electrical  Energy  in  Germany. — 
On  April  i,  1905,  there  were  5,679  steam  engines  with  an  aggre¬ 
gate  capacity  of  788,981  hp  in  use  in  Prussia  for  generating  elec¬ 
trical  energy.  This  represents  5.38  per  cent  of  all  steam  engines 
and  15.78  per  cent  of  their  total  capacity;  4,217  steam  engines 
with  672,943  hp  serve  exclusively  for  driving  dynamos,  while  the 
balance  of  1,462  steam  engines,  with  116,038  hp,  are  also  used 
for  other  purposes,  especially  for  driving  auxiliaries;  23  per  cent 
of  the  total,  namely,  182,716  hp,  were  used  in  Rhineland,  107,714 
hp  in  Silesia,  and  81,141  hp  in  the  city  of  B'erlin;  236,964  hp  were 
used  for  lighting,  33,385  for  driving  motors,  7,016  for  electro¬ 
lysis,  503,411  for  lighting  and  power  transmission,  and  8,205  for 
lighting  and  electrolysis. — Elek.  Zeit.,  June  7. 

Efficiency  of  Boilers. — Booth. — According  to  the  author  the 
real  efficiency  of  a  steam  boiler  as  a  heat  absorber  is  the  ratio 
of  the  heat  absorbed  by  the  boiler  to  the  total  heat  supplied  to 
it  above  the  temperature  of  the  boiler,  this,  of  course,  being  the 
“temperature  of  the  pressure  of  the  steam.”  This  method  of 
stating  boiler  efficiency  has  the  advantage  of  putting  all  boilers, 
no  matter  at  what  pressures  they  may  work,  upon  an  equivalent 
basis,  for  it  is  obviously  impossible  for  a  boiler  at  200  lb.  pres¬ 
sure  to  absorb  so  great  a  proportion  of  the  total  heat  generated 
in  the  furnace  as  can  the  same  boiler  when  worked  at  100  lb. 
The  only  correct  way  of  giving  the  results  of  a  mechanical 
stoker  is  the  analysis  of  the  furnace  gas. — Lond.  Elec.  Rev., 

Electric  Drive. — An  illustrated  description  of  an  electrically- 
driven  boot  factory  in  London,  the  supply  being  single-phase 
current  at  no  volts  and  50  periods.  Nine  motors  are  employed 
to  drive  groups  of  machines  through  shafting  which  form  part 
of  the  original  factory  engine  drive. — Lond.  Elec.  Rev.,  June  8. 

Niagara  Falls. — A  series  of  well-illustrated  articles  on  the 
various  new  power  companies  at  Niagara  Falls. — Canadian  Elec. 
News.  June. 

Installations,  Systems  and  Appliances. 

British  Central  Station  Accounts. — The  report  of  the  central 
station  of  Leeds  shows  that  in  the  years  1905-6  the  number  of 
kilowatt-hours  sold  was  9,197,259.  The  total  works  cost  (gen¬ 
erating  and  distributing)  was  0.972  cent  per  kw-hour.  Includ¬ 
ing  management  charges,  the  total  cost  (excluding  capital 
charges)  becomes  1,456  cent,  and  the  total  cost,  including  interest 
and  redemption  fund,  is  4.732  cent.  This  is  a  marked  improve¬ 
ment  over  last  year  (where  the  corresponding  last  figure  was 
5.872).  The  number  of  consumers  is  670  with  a  lighting  con¬ 
nection  equivalent  to  32,511  lamps  of  8  cp  (35  watts)  and  a  power 
and  heating  connection  equivalent  to  39,160  lamps  of  8  cp.  The 
aggregate  horse-power  of  motors  connected  is  1,567,  which  is 
an  increase  of  40  per  cent  over  last  year.  The  report  of  the 
municipal  central  station  of  Grimsby  shows  that  1,122,057  kw- 
hours  were  sold  last  year,  the  total  works  cost  being  1.798  cent, 
the  total  cost,  excluding  capital  charges,  2.438  cents,  and  the 
total  cost,  including  capital  charges,  4.658  cents.  The  plant  ca¬ 
pacity  of  the  station  is  900  kw. — Lond.  Elec.,  June  8. 

Electric  Lighting  in  Japan. — As  an  example  of  the  rapid  de¬ 
velopments  in  the  electrical  industries  in  Japan,  the  Osaka  Elec¬ 
tric  Light  Company  is  mentioned.  The  company  has ‘now  four 
distinct  generating  stations  in  the  city.  The  equipment  of  these 
includes  single-phase,  two-phase  and  three-phase  plant,  in  addi¬ 
tion  to  some  monocyclic  machines.  The  older  units  are  driven 
by  reciprocating  engines,  but  the  more  recently  added  machinery 
consists  of  Curtis  turbo-generators,  of  which  there  are  two  of 
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500  kw  capacity  in  two  of  the  stations  and  one  i,ooo-kw  set  in 
another  station,  all  for  2,300  volts  60  cycles.  The  i,ooo-kw  and 
two  of  the  500-kw  sets  are  two-phase;  the  other  pair  of  500-kw 
machines  is  three-phase.  In  addition  to  these  are  two  600-kw, 
two-phase  alternators  driven  by  cross-compound  horizontal  en¬ 
gines.  Both  steam-driven  and  induction  motor-driven  exciters 
are  employed.  Another  station  is  being  built,  for  which  two 
more  i,ooo-kw  Curtis  turbine  sets  are  in  order.  Current  from 
the  various  stations  is  used  principally  for  lighting,  although  a 
few  motors  are  in  use.  There  are  at  present  about  85,000  lamps 
in  circuit,  90  per  cent  of  the  electricity  for  lighting  being  sold 
to  customers  under  the  contract  system  and  not  by  meter.  As 
is  customary  in  Japan,  all  wires  within  the  city  limits  are  laid 
underground.  Government  inspection  and  supervision  of  all  elec¬ 
trical  work,  whether  of  a  public  or  private  character,  tends  to 
insure  a  high  standard  in  all  electrical  construction  and  operation. 
Government  control  also  regulates  the  use  of  earthed -circuits. 
These  regulations  require  a  complete  insulated  circuit  on  trolley 
lines  within  the  city  limits,  and  all  Japanese  cars  within  the  city 
have,  therefore,  a  double  trolley  line  with  no  earth  return. — Lond. 
Elec.,  June  8. 

Windmills  for  the  Production  of  Electrical  Energy. — An  ac¬ 
count  of  experiments  made  by  LaCour  at  Askow  in  Denmark  on 
the  production  of  electrical  energy  from  windmills  on  a  com¬ 
mercial  scale,  and  its  economy.  It  was  found  that  a  windmill 
with  four  sails  was  the  most  suitable.  The  power  obtainable, 
of  course,  depends  on  the  velocity  of  the  wind.  With  a  sail  area 
of  12  sq.  meters  and  a  wind  velocity  of  6  meters  per  second — 
that  is,  2,592  cubic  meters  per  second — the  theoretical  output  is 
about  2  hp.  The  losses,  however,  by  resistance,  amount  to  about 
14  per  cent,  which  must  be  deducted  to  give  the  net  horse-power 
obtainable.  In  addition  to  the  actual  windmill  plant,  it  is  always 
necessary  to  have  some  reserve  which  can  be  used  in  a  calm,  and 
for  this  purpose  LaCour  recommends  the  use  of  an  oil  engine 
in  preference  to  accumulators,  as  being  cheaper  than  a  battery, 
really  large  enough  to  meet  all  possible  cases.  The  installation 
at  Askow  has  been  running  two  years  and  supplies  450  incan¬ 
descent  lamps  as  well  as  some  arc  lamps  and  a  few  motors.  The 
capital  cost  of  such  a  plant  is  given  as  follows :  Windmill,  $825 ; 
oil  engine,  $825;  battery,  $1,375;  dynamo,  $250;  automatic  dis¬ 
connecting  gear,  $95;  switchboard,  etc.,  $95;  land,  $725;  mains, 
$350;  total,  $4,540.  The  annual  costs  amount  to  supervision, 
lubrication  and  running  expenses  of  windmill,  $55 ;  running  of 
oil  engine  (30  days  out  of  the  year)  $32.5;  oil  fuel,  $55;  lubri¬ 
cation,  $20;  total,  $162.50.  The  receipts  amounted  to  about  $700 
per  annum,  giving  a  profit  of  nearly  12  per  cent  of  the  capital 
cost. — Lond.  Elec.,  June  8. 

Electrochemistry  and  Batteries. 

Flour  Bleaching. — An  illustrated  article  on  bleaching  flour  with 
air,  which  has  been  treated  previously  by  electric  discharges. 
The  method  employed  requires  that  a  current  of  air  be  passed 
through  a  chamber  containing  a  long  high-voltage  continuous- 
current  arc,  and  then  led  through  the  flour,  which  has  been 
placed  in  an  “agitator.”  The  flour  emerges  from  the  agitator 
with  a  considerably  whiter  color  than  that  which  it  had  orig¬ 
inally.  The  explanation  given  by  the  company  is  that  the  air 
is  ionized,  and  that  the  ionized  air  hai  a  distinct  bleaching  action 
on  the  flour.  Two  patterns  of  apparatus  are  described.  In  an 
editorial  note  it  is  suggested  as  an  explanation  that  by  the  arc 
discharge  the  nitrogen  of  the  air  is  made  to  combine  with  oxygen 
and  that  the  gaseous  compounds  of  nitrogen  and  oxygen  react 
on  the  impurities  of  the  flour  and  increase  the  proportion  of 
nitrates  in  it. — Lond.  Elec.,  June  8. 

Conductivity  of  Ozonized  Air. — Vosmaer. — An  account  of  ex¬ 
periments  showing  that  ozonized  air  is  a  poorer  conductor  of 
electricity  than  ordinary  air,  although  it  is  probable  that  a  cer¬ 
tain  amount  of  ionization  is  produced  by  the  brush  discharge. 
All  attempts  failed  in  which  the  author  sought  to  discharge  an 
electroscope  in  ozonized  air. — Lond.  Elec.,  June  8. 

Hypochlorites  for  Disinfection. — .\n  illustrated  description  of 
the  Poplar  electrolytic  plant  for  making  hypochlorite,  which  is 
to  be  employed  as  a  cheap  disinfectant  for  municipal  use  within 
the  borough. — Lond.  Elec.  Rev.,  June  8. 
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Units,  Measurements  and  Instruments. 

Potentiometer. — Brooks. — An  abstract  of  a  Phys.  Soc.  paper. 
For  certain  classes  of  work  (for  instance,  for  calibrating  deflec¬ 
tion  instruments  in  the  factory  and  testing  room,  for  checking 
meters  in  the  central  station,  etc.)  instruments  are  required  hav¬ 
ing  an  accuracy  better  than  that  of  deflection  instruments,  but 
not  so  great  as  that  of  the  precision  potentiometer.  To  meet  the 
need  above  mentioned,  a  new  form  of  potentiometer  has  been 
devised,  which  measures  thfe  bulk  (say,  from  95  to  99  per  cent) 
of  the  quantity  to  be  measured  by  the  potentiometer  principle, 
the  remainder  being  measured  by  deflection.  Thus  the  sources 
of  error  peculiar  to  the  latter  affect  only  a  small  portion  of  the 
result,  while  the  operation  of  the  instrument  is  much  simplified. 
If  the  current  or  voltage  is  fluctuating,  the  instantaneous  values 
may  be  read,  it  being  unnecessary  to  change  the  dial  unless  the 
fluctuations  are  very  great.  The  instrument  is  a  one-dial  poten¬ 
tiometer  with  a  calibrated  galvanometer,  the  circuits  being  so 
arranged  that  the  sensibility  is  constant,  regardless  of  the  setting 
of  the  dial.  The  general  expression  for  the  galvanometer  cur¬ 
rent  in  an  unbalanced  potentiometer  has  been  derived  and  used 
as  a  guide  in  planning  the  circuits.  An  instrument  for  voltage 
measurements  on  this  principle  has  been  constructed  and  used 
in  the  work  of  the  Bureau  of  Standards.  It  has  been  found 
very  accurate  and  much  more  convenient  to  use  than  a  poten¬ 
tiometer  of  standard  form.  A  second  instrument  will  be  con¬ 
structed,  in  which  more  than  one  range  will  be  provided  for. — 
Phys.  Rev.,  June. 

Measuring  the  Insulation  Resistance  in  Three-Wire  Networks. 
— Muellendorff. — An  article  describing  a  method  of  determin¬ 
ing  the  single  insulation  resistances  of  the  different  wires  of  a 
three-wire  network  with  unearthed  neutral  conductor  by  simply 
varying  the  voltage  between  the  different  conductors. — Elek.  Zeit., 
May  24. 

Cable  Faults. — Prohaska. — The  first  part  of  an  article  on  cable 
faults  and  their  localization. — Elek.  Am.,  May  31. 

Telegraphy,  Telephony  and  Signals. 

Directed  Wireless  Telegraphy. — A  reprint  of  a  patent  granted 
to  Marconi  for  his  method  of  directed  wireless  telegraphy,  re¬ 
cently  described  in  the  Digest.  There  are  two  claims:  (i)  In  a 
system  of  wireless  telegraphy  a  substantially  horizontal  receiving 
antenna,  divided  into  two  parts,  each  connected  to  a  detector 
between  them  in  correspondence  with  a  substantially  horizontal 
transmitting  antenna  in  the  same  vertical  plane.  (2)  In  a  system 
of  wireless  telegraphy  a  substantially  horizontal  receiving  an¬ 
tenna,  divided  into  parts,  each  connected  to  a  detector  between 
them,  in  correspondence  with  a  substantially  horizontal  trans¬ 
mitting  antenna  in  the  same  vertical  plane,  and  having  its  gen¬ 
erator  end  nearer  to  the  receiver  than  its  tail  end. — Lond.  Elec., 
June  8. 

Association  of  German  Electrical  Engineers. — The  first  part 
of  an  account  of  the  fourteenth  annual  convention  of  the  Ger¬ 
man  Assoc,  of  Elec.  Eng.,  held  in  Stuttgart  in  the  last  days  of 
May.  King  William,  of  Wurttemburg,  attended  the  opening  ses¬ 
sion.  An  account  is  given  of  the  address  of  Prof.  Budd,  who 
gave  a  review  of  the  extension  of  electric  power  applications. 
He  pointed  out  the  remarkable  increase  in  the  electric  driving 
of  rolling  mills,  electric  hauling  in  mines,  etc.,  and  referred  to 
the  electric  towing  system  on  the  Teltow  Canal  and  the  develop¬ 
ment  of  single-phase  traction.  He  also  discussed  the  large  in¬ 
crease  in  steam  turbines  and  gas  engines,  with  a  reduction  of 
the  price  of  electrical  energy.  With  respect  to  the  latter  point 
he  stated  that  a  certain  metallurgical  plant  (presumably  a  blast 
furnace  plant  using  the  waste  gases  for  driving  gas  engines)  sells 
a  kw-hour  for  0.75  cent,  while  the  selling  prices  in  the  older 
central  stations  is  between  5  and  15  cents.  Attention  was  called 
to  the  production  of  nitric  acid  from  air,  which  process  is,  how¬ 
ever,  economical  only  if  very  cheap  power,  like  water  power,  is 
available.  The  concluding  part  of  his  address  dealt  with  the 
supervision  of  electrical  installations  by  the  government.  He 
pointed  out  that  a  consumer  should  not  be  molested  more  than 
is  absolutely  necessary  by  the  supervision.  The  set  of  regulations 
of  the  Association  of  German  Electrical  Engineers  should  be 
considered  as  the  uniform  regulations  for  the  whole  of  Germany. 


These  regulations  must  be  supplemented  and  changed  according 
to  the  development  of  the  industry.  Only  such  installations 
which  involve  a  higher  degree  of  danger  should  be  subjected  to 
supervision  by  the  government,  namely,  mines,  store  houses, 
theatres,  schools,  churches,  prisons,  farming  installations  and  cer¬ 
tain  kinds  of  factories.  The  report  is  to  be  continued. — Elek. 
Am.,  June  7. 

Systematics  in  Engineering. — Horsnaill. — An  article  on  the 
need  for  systematic  methods  in  the  conduct  of  engineering 
works.  The  author  emphasizes  that  instructions  and  records  of 
engineering  work  should  be  made  with  the  same  care  as  the  pay¬ 
ment  of  accounts  or  the. sending  out  of  invoices  and  that  such 
instructions  and  records  should  be  made  in  written  form  on 
printed  blanks.  For  important  instructions  from  the  drawings 
office  to  the  shops  some  form  of  acknowledgment  should  be 
adopted.  A  system  of  using  printed  forms  should  be  adopted 
after  exhaustive  consultation  between  the  heads  of  departments 
who  have  to  use  it;  and  as  little  alteration  as  possible  should 
be  made  in  the  methods  agreed  upon  after  they  have  once  been 
put  to  work. — Lond.  Elec.  Rev.,  June  8. 

Miscellaneous. 

Effect  of  Lightning  on  a  Hollow  Lightning  Conductor. — Pol¬ 
lock  AND  Barraclough. — A  note  on  a  paper  read  before  the 
Royal  Society  of  New  South  Wales  on  the  crushing  of  a  hollow 
lightning  conductor  by  the  discharge.  The  piece  of  lightning 
conductor  referred  to  consisted  of  a  copper  tube  17.5  cm.  in 
length  with  an  external  diameter  of  i.8  cm.  and  with  walls  o.i 
cm.  thick.  The  tube  showed  the  characteristic  appearance  of  a 
tube  which  had  collapsed  under  external  pressure.  The  authors 
regard  the  crushing  as  probably  due  to  the  electrodynamic  action 
of  the  current,  and,  assuming  that  the  tube  was  rendered  suffi¬ 
ciently  plastic  by  the  heat  of  the  discharge  to  give  way  under 
an  external  pressure  of  not  more  than  one  atmosphere,  they  cal¬ 
culate  that  the  current  of  the  discharge,  neglecting  any  consid¬ 
eration  of  its  oscillatory  character,  must  have  reached  a  value  of 
about  20,000  amp.  On  the  other  hand,  if  the  material  was  not 
rendered  appreciably  plastic,  the  collapsing  pressure  required 
would  be  of  the  order  of  400  lb.  per  sq.  in.,  which  could  be  pro¬ 
duced  by  a  current  of  about  100,000  amp.  To  illustrate  the 
action  of  the  current  suggested  above,  extremely  thin  tubes  were 
made  by  depositing  copper  electrolytically  on  silvered  glass  rods, 
the  ends  of  which  were  thickened,  the  glass  rods  being  afterwards 
removed.  On  passing  a  current  along  the  tubes,  at  a  red  heat 
they  showed  definite  signs  of  collapse,  though  not  the  charac¬ 
teristic  folding  exhibited  by  the  piece  of  lightning  conductor.  A 
mathematical  investigation  of  the  thermodynamic  action  of  oscil¬ 
lating  currents  in  a  thin  tube  is  then  given,  from  which  it  ap¬ 
pears  that  taking  the  frequency  of  the  oscillations  as  about  i6* 
per  second,  and  the  pressure  of  an  atmosphere  as  equal  to  10* 
dynes  per  square  centimeter,  a  current  h,  measured  in  amperes, 
will  produce  an  effect  equivalent  to  that  of  an  external  pressure 
of  n  atmosphere  if  L  =  22,000  X  Vm. — Lond.  Elec.,  June  8. 

Blasting  Apparatus. — Maurice. — A  continuation  of  his  illus¬ 
trated  serial  on  electric  blasting  apparatus  with  special  reference 
to  its  use  in  coal  mines.  In  the  present  installment  he  deals  with 
primary  and  secondary  cell  exploders  and  with  the  method  of 
firing  from  electric  light  mains.— Lond.  Elec.,  June  8. 
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Notes  on  Electrochemistry.  By  F.  G.  Wiechmann.  New 
York:  McGraw  Publishing  Company.  145  pages.  Price, 
$2  net. 

The  six  chapters  deal  with  general  principles  (7  pages),  elec¬ 
trical  energy  (14  pages),  electrochemistry  (19  pages),  electro¬ 
lytic  dissociation  (25  pages),  electro-analysis  (27  pages),  and 
electro-technology  (46  pages).  Each  chapter  is  prefaced  by 
five  or  ten  titles  of  large  works  of  reference.  As  may  be  ex¬ 
pected,  the  treatment  is  elementary  and  adapted  to  giving  to  a 
beginner  his  first  and  most  elementary  ideas  of  the  field  and  scope 
of  theoretical  and  applied  electrochemistry.  For  this  purpose  the 
book  is  to  be  heartily  commended,  since  it  starts  the  beginner 
with  a  fund  of  ideas  on  the  primary  facts  of  electrocb<*mistry. 
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such  as  are  the  result  of  long  study  and  careful  effort  to 
accurately  express  fundamental  facts  in  their  simplest  possible 
terms. 


Shaft  Governors.  By  W.  Trinks  and  C.  Housum.  New  York: 
D.  Van  Nostrand  Company.  97  pages,  24  illustrations.  Price, 
50  cents. 

This  little  book,  which  is  No.  122  of  the  Van  Nostrand  Science 
Series,  is  not  a  catalogue  of  the  shaft  governors  now  in  use,  but 
an  explanation  of  the  theory  of  operation  of  this  most  interesting 
part  of  modern  high-speed  engines.  Sufficient  illustrations  of 
the,  practical  operation  of  the  same  are  given,  to  demonstrate 
that  well-founded  theory  and  good  practice  agree  very  closely. 
Study  of  this  book  will  enable  the  engineer  who  has  a  working 
knowledge  of  mathematics  to  master  the  subject  on  which  it  is 
written. 


Electrical  Engineering  in  Theory  and  Practice.  By  G.  D. 
Aspinall  Parr.  London :  Macmillan  &  Company.  447  pages, 
282  illustrations.  Price,  $3.25. 

The  author  has  prepared  in  this  volume  an  electrical  engineer¬ 
ing  text-book,  written  from  the  practical  and  technological  stand¬ 
points.  The  work  is  divided  into  ten  chapters  on  the  following 
subjects,  respectively:  Magnetism,  statical  electricity,  current 
electricity,  resistance,  electromagnetism,  induction,  measuring  in¬ 
struments,  incandescent  lamps,  arc  lamps,  electromotive  sources. 

The  treatment  is  clear  and  concise,  the  illustrations  excellent, 
the  development  very  practical.  In  some  details  the  book  seems 
not  up  to  date.  The  unit  of  induction  is  stated  as  the  weber, 
instead  of  the  maxwell  of  the  international  electrical  congress 
of  1900.  The  unit  of  self  or  mutual  induction  is  stated  as  the 
secohm,  instead  of  the  henry  of  the  international  electrical  con¬ 
gress  of  1893.  A  number  of  problems  and  examination  questions 
are  appended  to  each  chapter.  The  book  will  be  of  interest  to 
all  students  of  British  practice  in  electrical  engineering. 


Analyse  des  Metaux  par  ELicTROLYSE.  By  A.  Hollard  and 
L.  Bertiaux.  Paris:  H.  Dunod  and  E.  Pinat.  180  pages. 
Price,  6  francs. 

One  of  the  authors  of  this  work  is  chief  chemist  in  the  central 
laboratory  of  the  French  Metal  Company,  the  other  is  assistant. 
Most  of  the  methods  given  have  been  in  use  by  the  authors 
for  twelve  years.  The  work  is  therefore  not  a  compilation,  but 
an  eminently  practical  hand-book. 

The  first  part  discusses  the  classification  of  metals  from  the 
point  of  view  of  their  electrolytic  separation — an  eminently  prac¬ 
tical  commencement.  The  second  part  discusses  the  applica¬ 
tion  of  these  principles  to  specific  cases.  The  third  part  is  the 
treatment  of  alloys,  minerals,  chemical  and  metallurgical  prod¬ 
ucts.  The  fourth  part,  a  sort  of  appendix,  tabulates  the  experi¬ 
ments  by  which  the  authors  proved  the  reliability  of  their  meth¬ 
ods  and  the  accuracy  of  their  results. 

There  is  a  freshness  of  treatment  about  the  book,  which  is 
very  attractive,  and  a  practical  tone  or  style  which  inspires  con¬ 
fidence  in  the  accuracy  of  the  information.  It  is  a  work  which 
every  analytical  chemist  would  profit  by  having  at  hand  when 
undertaking  any  electrolytic  analyses. 


Electric  Power  Plant.  By  Norman  S.  Schneider.  Revised 
Edition.  New  York:  Spon  &  Chamberlain.  274  pages,  203 
illustrations.  Price,  $1.50. 

This  is  a  practical  engineers’  hand  book  for  the  care  and  man¬ 
agement  of  electric  plants,  including  dynamos  and  generators 
of  various  kinds,  different  kinds  of  motors  and  storage  batteries. 
The  author  tells  what  should  be  done  to  produce  certain  results, 
and  explains  why  these  are  secured,  enabling  the  working  engi¬ 
neer  to  understand  the  principles  which  cause  his  plant  to 
operate.  The  engineer  who  would  keep  abreast  of  the  times 
in  which  he  lives,  cannot  safely  rely  on  the  practical  knowledge 
which  enables  him  to  fol’ow  a  given  routine  from  day  to  day,  to 
maintain  his  position,  as  even  a  slight  accident  to  some  of  the 
parts  may  suddenly  cause  him  to  choose  between  securing  the 
same  results  in  some  other  way,  and  shutting  down  the  plant. 
As  the  latter  course  would  soon  disqualify  him  for  having 
charge  of  a  plant,  it  is  well  for  him  to  become  acquainted  with 


SI 

some  of  the  fundamental  principles  underlying  his  work.  The 
study  of  hand  books  of  this  kind  will  enable  him  to  acquire  the 
knowledge  necessary  in  a  comparatively  short  time.  A  page  is 
devoted  to  an  explanation  of  the  symbols  used,  and  this  is  suffi¬ 
cient  to  make  all  mathematics  contained  in  the  book  perfectly 
plain  even  to  an  engineer  of  limited  education.  While  the  author 
is  evidently  not  an  engineering  authority,  the  book  is  well  adapt¬ 
ed  for  the  use  of  beginners,  and  particularly  stationary  engi¬ 
neers,  and  as  such  has  a  value. 


Die  Akkumulatoren.  By  Dr.  L.  Lucas.  Hannover:  Max  Jan- 
eck^.  120  pages,  89  illustrations.  Price,  440  marks. 

This  is  an  excellent  treatise  on  storage  and  primary  batteries. 
The  author  first  considers  the  commercial  lead-sulphuric-acid-lead 
accumulator,  beginning  with  the  raw  materials  of  production 
which  he  discusses  briefly.  Then  follows  a  short  paragraph  on 
the  history  of  the  storage  battery  art.  Under  the  division  “Fab¬ 
rication  und  Konstruktion,’’  some  of  the  various  standard  types 
of  European  plates  are  shown  and  described,  and  there  are  some 
remarks  concerning  the  essential  features  of  their  factory  produc¬ 
tion.  There  is  also  a  short  description  of  methods  of  formation, 
both  Plante  and  Faure.  The  suspending  of  plates  in  cells,  forms 
of  cell  bus-bars,  methods  of  joining  the  elements  together,  and 
the  erection  and  insulation  of  completed  cells,  are  also  touched 
on.  The  use  of  batteries,  relative  capacities  of  batteries,  and 
generating  equipment  for  given  load  conditions,  and  descriptions 
of  the  various  auxiliary  devices  such  as  circuit-breakers,  end-cell 
switches  and  the  like,  are  also  taken  up.  Many  diagrams  of 
switchboards  are  given,  typical  of  different  systems  of  distribu¬ 
tion  in  connection  with  which  batteries  are  used. 

There  is  also  a  discussion  on  the  various  types  of  alkaline  stor¬ 
age  batteries,  and  likewise  of  the  different  well-known  forms 
of  primary  cells.  The  general  theories  of  action  of  current  in 
electrol)^es ;  production  of  electromotive  force  in  galvanic  ele¬ 
ments;  of  the  lead  storage  battery,  together  with  some  practical 
notes  of  the  various  features  of  battery  operation,  battery  trou¬ 
bles  and  their  remedies,  complete  the  book. 

It  is  altogether  one  of  the  most  excellent  works  on  the  subject, 
condensed  in  a  small  compass,  that  has  yet  appeared.  It  is  clear 
and  written  in  a  direct  and  incisive  style.  The  only  criticisms 
which  appear  warranted  are  that  in  many  instances  the  subjects 
are  rather  too  briefly  treated,  and  the  practice  set  forth  is 
exclusively  German.  The  author  has  seemed  to  assume  that  the 
whole  and  final  story  of  the  storage  battery  is  essentially  Teu¬ 
tonic,  and  that  no  work  in  this  line  worthy  of  consideration  has 
ever  been  done  outside  the  confines  of  Rhineland.  These  de¬ 
fects  are,  however,  more  than  counterbalanced  by  the  general 
conciseness  and  clearness  of  the  theoretical  portion  of  the  book. 


Motive  Power  and  Gearing  for  Electrical  Machinery.  By  E. 
Tr/*mlett  Carter.  Second  Edition.  New  York:  D.  Van  Nos¬ 
trand  Company.  654  pages,  199  illustrations.  Price,  $5. 

The  progressive  engineer  who  wishes  to  understand  the  fun¬ 
damental  principles  which  underlie  the  various  forms  of  motive 
power  now  in  use,  will  find  this  book,  which  now  enters  a  second 
edition,  a  valuable  addition  to  his  library.  Part  I  contains  an 
explanation  of  the  fundamental  principles  and  a  statement  of 
the  problem  which  confronts  the  engineer  who  attempts  to 
design  an  electric  power  plant  that  will  give  good  results  in 
practice.  Part  II  relates  to  the  steam  engine,  but  commences 
with  a  study  of  the  fuels  that  must  be  burned  to  produce  the 
required  steam.  Furnaces  and  boilers  are  given  due  attention, 
after  which  the  theory  and  action  of  the  steam  engine  is 
considered.  Typical  forms  of  this  machine  are  described,  in¬ 
cluding  horizontal  and  vertical  simple  and  compound  engines,  and 
the  Parsons’  steam  turbine.  A  method  of  testing  engines  and 
calculating  their  efficiency  is  presented,  and  the  steam  engine 
when  considered  in  relation  to  electric  power  is  fully  discussed. 
Part  III  is  devoted  to  gas  and  oil  engines,  gaseous  and  liquid 
fuels,  gas  producers  and  storage  plants.  Engines  worked  on  the 
Otto  and  other  cycles  are  illustrated  and  explained  and  their 
relation  to  electric  power  duly  considered.  Actual  results  of 
gas  and  oil  engine  trials  are  given  and  methods  employed  are 
duly  explained.  Part  IV  deals  with  water-power  plants,  in- 


eluding  the  theory  and  practice  of  hydraulic  engineering.  Points  generator  is  not  mentioned,  doubtless  because  it  is  not  considered 
to  be  considered  when  deciding  on  the  location  of  a  water  a  standard  machine. 

power  plant  are  valuable  features,  for  such  a  plant  can  be  located  In  concluding  this  short  sketch  of  so  meritorious  a  work,  the 
in  the  best  available  place,  and  the  current  produced  may  be  writer  wishes  to  express  the  opinion  that  the  treatise  deserves 

conducted  anywhere.  Hydraulic  turbines,  and  water  power  tests  to  be  classed  as  the  standard  reference  book  for  practicing  de- 

are  fully  explained  and  the  relatiop  of  turbines  to  electric  power  signers  of  direct  and  alternating-current  machinery, 
is  duly  considered.  Part  V  treats  of  belt  and  rope  transmission, 
countershafts,  couplings  and  gearing  of  various  kinds  and  their 
relation  to  electric  power.  Part  VI  discusses  various  types 
of  stations.  This  matter  is  presented  in  a  complete  manner  and 
in  the  most  simple  form  practicable,  but  a  working  knowledge 
of  mathematics  is  necessary  in  order  to  fully  profit  by  the  in¬ 
struction  given,  which  is  intended  for  those  having  some  prelimi¬ 
nary  knowledge  of  electrical  engineering  rather  than  for  the 
beginner. 


The  Suction  Gas  Producer, 


By  H.  G.  H.  Tarr. 

The  gas  producer  may  be  divided  into  two  general  classes,  the 
pressure  and  suction  systems.  In  the  former  the  air  required  for 
gas  generation  is  delivered  to  the  producer  under  pressure,  as  is 
also  the  generated  gas  to  the  engine.  In  the  latter  both  the 
passage  of  the  air  through  the  producer  and  of  the  resulting  gas 
to  the  engine  is  effected  by  the  sucking  action  caused  by  the 
forward  stroke  of  the  engine  piston. 

To  the  average  man  who  seeks  for  a  cheaper  power,  the  suction 
producer  appears  as  yet  in  the  experimental  stage,  whereas, 
it  has  been  in  successful  use  in  Europe  for  a  number  of  years, 
and  is  there  regarded  with  the  same  degree  of  confidence  as  a 
steam  plant. 

Because  of  cheap  fuel  and  indifference  to  economy  and  the 
smoke  nuisance  in  the  United  States,  until  recently  this  form  of 
power  has  not  received  serious  consideration.  With  the  in¬ 
creasing  cost  of  coal  and  keener  competition,  users  of  power  are 
rapidly  awakening  to  the  great  advantages  of  gas-driven  plants, 
and  of  the  peculiar  advantages  under  some  conditions  of  the 
suction  producer. 

While  this  form  of  producer  is  exceedingly  flexible  and  adapt¬ 
able  to  a  wide  range  in  its  use,  it  is  by  no  mieans  correct  to 
assume  that  it  is  the  best  under  all  conditions.  Its  field  prob¬ 
ably  is  in  units  of  from  ten  to  five  hundred  horse-power  and 
in  marine  works  of  whatever  power.  Within  this  range  it  is 
without  doubt  the  most  reliable  and  the  cheapest  source  yet 
known,  because  of  the  small  consumption  of  fuel  when  in  opera- 


Electric  Machine  Design.  By  H.  F.  Parshall  and  H.  M. 

Hobart.  New  York:  John  Wiley  &  Sons.  575  pages,  648 
illustrations.  Price,  $12.50. 

The  present  volume  is  a  revised  and  enlarged  edition  of  the 
authors’  well-known  book  entitled  “Electric  Generators.”  The 
increased  scope  of  the  last  edition  causes  it  to  deserve  to  the 
fullest  extent  the  title  which  has  been  selected  for  it.  To  those 
familiar  with  the  works  of  these  authors,  in  which  group  all 
electrical  engineers  will  be  included,  nothing  need  be  said  as 
to  the  character  of  the  material  contained  in  this  book.  It  is 
instructive,  however,  to  review  those  portions  of  the  work  to 
which  the  authors  have  given  most  attention.  The  general  scheme 
has  been  to  deal  exclusively  with  machinery  which  has  become 
more  or  less  standardized.  The  machines  discussed  include 
continuous-current  generators  and  railway  motors,  rotary  con¬ 
verters,  alternators  and  turbo-generators  of  both  the  alternating- 
current  and  direct-current  types.  Although  the  induction  motor 
is  not  treated  as  a  separate  type,  much  valuable  information  is 
given  concerning  the  design  of  the  magnetic  circuit  of  this  ma¬ 
chine.  The  single-phase  commutator  motors  are  not  dealt  with 
in  any  way,^  probably  because  such  machines  have,  as  yet,  not 
become  standardized. 

As  preliminary  to  the  discussion  of  the  design  of  alternators, 
the  performance  of  commercial  machines  as  observed  experi¬ 
mentally  is  treated  at  some  length,  so  that  the  method  sug¬ 
gested  for  the  designing  of  these  machines  may  be  stated  to  be 
based  primarily  on  experience,  the  theory  involved  having  been 
robbed  of  its  complexity  by  omitting  unessential  minor  factors. 

To  the  subject  of  slow-speed,  single-phase  and  polyphase  alter¬ 
nators  133  pages  are  devoted,  while  12  pages  are  used  for  de¬ 
scribing  the  constructive  details  and  operating  characteristics  of 
high-speed  steam  turbo-alternators.  Rotary  converters  are  treated 
in  86  pages,  on  which  are  shown  numerous  armature  winding 
diagrams  for  such  machines ;  many  valuable  hints  are  given 
concerning  design  proportions,  detailed  descriptions  being  in¬ 
cluded  of  machines  which  have  operated  satisfactorily  in  prac¬ 
tice.  The  relative  increase  in  ‘capacity  of  a  rotary  converter  over 
the  corresponding  direct-current  generator  is  shown  in  a  simple 
manner  by  determining  the  losses  in  the  different  sections  of  the 
armature  due  to  the  oppositely  superposed  direct  and  alternating 
currents. 

The  major  portion  of  the  book  is  devoted  to  continuous-cur¬ 
rent  machinery,  under  which  are  discussed  the  testing  of  mag¬ 
netic,  conducting  and  insulating  materials,  armature  and  field 
windings,  the  design  of  the  magnetic  circuit  and  the  thermal 
limit  of  output.  The  commutation  of  continuous-current  ma¬ 
chines  is  treated  at  great  length,  and  convenient  methods  are 
given  for  determining  the  armature  r“action,  the  coil  reactance, 
the  electromotive  force  produced  in  the  short-circuited  coil  under 
commutation  and  the  influence  of  the  material  of  the  brush  in 
assisting  commutation.  The  information  concerning  desig^n  de¬ 
tails  of  continuous-current  machines  that  have  operated  with 
entire  satisfaction  is  exceptionally  complete.  The  authors  state 
that  where  heating  is  the  limit  of  output,  and  not  sparking,  the  tion,  the  very  small  stand-by  losses,  and  when  in  multiple  units, 

use  of  auxiliary  commutating  poles  is  not  in  accordance  with  its  adaptability  to  widely  varying  loads. 

sound  engineering  practice,  which  statement,  no  doubt,  can  be  There  can  be  but  one  cause  for  the  unprecedented  growth  in 
taken  as  an  explanation  of  the  fact  that  no  mention  is  made  of  the  use  of  producer  gas-driven  plants  in  the  past  five  years  of 

auxiliary  poles  except  in  connection  with  the  design  of  continu-  intense  competition,  namely,  that  this  form  of  power  has  achieved 

ous-current  dynamos  for  steam  turbine  speeds.  The  unipolar  the  highest  known  economy  snd  reliability.  Its  advantage  over 


FIG.  I. — SUCTION  GAS  PRODUCER. 
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steam  in  any  form  is  surely  definite  and  real,  and  in  no  sense  the  average  overall  efficiency  probably  does  not  exceed  5  per 

theoretical.  Therefore,  thfs  may  be  marked  as  a  new  epoch  cent,  while  that  of  a  suction  gas  plant  may  safely  be  reckoned 

in  the  history  of  the  world's  progress ;  for  the  highest  practical  at  20  per  cent.  In  other  words,  to  produce  a  brake  horse  power 

achievement  of  man  is  but  to  get  more  units  of  work  out  of  in  the  average  small  steam  plant  six  to  ten  pounds  of  coal  are 

a  pound  of  coal.  The  gas  producer  and  gas  engine  have  accom-  burned,  while  a  gas  producer  plant  will  require  from  one  to 

plished  this  by  attaining  a  higher  thermal  efficiency,  greater  one  and  one-half  pound  for  the  same  result, 

simplicity,  as  a  whole,  compactness,  smaller  stand-by  losses,  In  operation  a  suction  gas  producer  is  as  simple  as,  and  requires 
and  the  absence  of  smoke.  less  attendance  than  a  boiler;  and  the  same  may  be  said  of 

The  production  of  electricity  directly  from  coal  has  been  the  gas  engine  in  comparison  with  the  steam.  The  average 
the  dream  of  inventors  for  years.  All  progress  so  far,  however,  engineer  throughout  the  country  has  been  educated  in  handling 


Fig.  2. — Suction  Gas  Producer. 


has  been  along  conventional  lines  in  the  improvement  of  the  the  steam  engine  and  boiler.  He  doesn’t  pay  for  the  coal,  and 

steam  engine,  the  development  of  the  turbine  and* the  gas  en-  he  prefers  a  plant  that  he  knows  all  about;  therefore  he  may 

gine.  In  this  development  the  gas  producer  and  engine  have  be  expected  to  antagonize  the  gas-driven  plant.  Yet  a  few 

far  outstripped  steam  in  nearing  the  desired  result  years  and  he  will  see  his  labor  lessened  and  will  become  the 

The  producer  in  its  offices  may  be  likened  to  the  steam  boiler,  strongest  advocate  of  the  “coal  saver.”  Undoubtedly  the  saving 
with  the  marked  advantage  over  the  former  that  the  energy  of  in  coal  must  lessen  the  common  labor,  while  the  status  of  the 

the  gas  generated  is  ready  for  direct  use  in  the  engine  instead  skilled  engineer  will  be  in  no  way  changed,  as  the  necessity  of 

of  first  undergoing  an  inefficient  transformation  into  the  form  producing  clean  coal  gas  is  no  less  than  for  dry  steam, 

of  steam.  Not  less  than  25  per  cent  of  the  heat  generated  un-  In  no  one  field  of  power  is  there  more  waste  of  energy  than  in 
der  a  boiler  passes  up  the  chimney,  and  the  remainder,  instead  the  smaller  pumping  plants  as  now  operated.  The  average  pump 


Fig.  3. — Suction  Gas  Producer. 


of  being  utilized  at  the  furnace  temperature  of,  say,  2,500“  F.,  of  under  five  millions  of  gallons  daily  capacity  is  a  veritable 
falls  to  approximately  500“  F.  “coal  eater.”  The  Poughkeepsie  Water  Board  has  published  a 

The  gas  engine  has  a  higher  efficiency  than  the  steam  engine,  report  of  its  gas  pumping  plant  which  has  a  hopeful  look  for 

as  it  starts  nearer  the  beginning  of  the  heat  cycle.  All  of  the  the  future  in  this  direction  and  from  which  I  quote  in  brief, 

heat  generated  passes  through  the  cylinder,  and  as  much  is  This  plant  consists  of  an  R.  D.  Wood  &  Co.  so-hp  suction  pro- 
utilized  as  is  consistent  with  the  possibilities  of  the  materials  ducer,  a  3S-hp  Westinghouse  engine,  and  a  belt-driven  centrifugal 

of  construction.  Again,  in  comparison  with  steam,  the  losses  pump.  It  is  run  continuously  from  Monday  morning  to  Sunday 

in  the  lines  by  condensation  and  leakage  must  be  taken  as  an  morning  and  bas  not  been  out  of  commission  more  than  an.  ordi- 

important  factor  which  does  not  occur  in  gas.  nary  steam  plant.  The  following  results  are  approximately  at- 

In  steam  plants  of  moderate  power,  say,  150  hp  or  under,  tained : 
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Gallons  pumped  daily,  3  millions;  total  lift  of  pump,  3873  ft.; 
net  hp  required,  21.73;  efficiency  of  pump  and  belt,  .56;  pounds 
of  coal  consumed  per  hp-hour,  1.23;  duty  of  entire  plant,  89 
million  ft. -pounds  per  100  lbs.  of  coal. 

In  the  three  months,  January,  February  and  March  of  1905, 
the  steam  plant  on  the  same  service  used  223.59  tons,  of  coal 
for  199.7  millions  of  gallons  of  water  pumped,  equal  to  1.12 
tons  per  million  gallons.  In  five  months,  July  to  November, 
inclusive,  the  gas  plant  used  78.16  tons  for  317.8  millions,  or 
equal  to  0.24  tons  per  million  gallons,  a  saving  of  0.88  ton  per 
million  gallons.  As  an  average,  63.5  million  gallons  were  pumped 
monthly;  the  difference  in  favor  of  the  gas  plant  was  55.88  tons 
per  month  at  $3.26  per  ton,  or  $182.16  per  month,  or  $2,186  per 
annum.  This  plant  cost  the  city  $3,940,  including  foundations, 
belting  pipe  connections  complete  ready  for  continuous  run.  This 
saving  pays  for  the  plant  in  two  years.  As  this  is  an  official  re¬ 
port  of  the  Superintendent  of  the  water  works  to  his  own 
Board,  there  can  be  no  question  of  the  figures. 

A  recent  published  test  of  a  producer  gas  plant  built  by  the 
same  parties  for  the  New  Orleans  Sewerage  Board  with  an 
S.  M.  Jones  engine,  shows  the  following  most  satisfactory  re¬ 
sults. 

The  pump  efficiency  was  here  60  per  cent,  and  the  coal  con¬ 
sumed  per  brake  horse-power  per  hour  only  1.25  pounds.  These 
results  in  comparison  with  a  steam  plant  on  low  heads  (only  14 
ft.  in  this  case)  are  remarkable  and  certainly  should  start  the 
water  works  people  to  thinking.  There  are  several  thousand 
stations  in  this  country  that  are  pumping  from  half  a  million 
to  three  million  daily.  They  are  hammering  along  with  their 
old  steam  plants  consuming  five  to  eight  pounds  of  coal  per 
hp-hour — more  often  eight  than  five.  One-fourth  of  that  coal 
converted  to  gas  would  do  their  work,  and  if  the  total  saving 
were  considered  there  would  be  a  lot  of  money  for  better  pave¬ 
ments  or  some  useful  purpose. 

The  accompanying  illustrations  will  be  found  interesting  as 
showing  the  losses  in  both  steam  and  gas,  and  where  they 
occur.  They  tell  nothing  new,  but  it  is  well  to  forcibly  remind 
the  engineering  world  that  we  cannot  go  on  forever  in  this 
wasteful  way,  and  the  gas  engine  and  producer  seem  now  the 
only  partial  remedy.  Surely  it  is  a  wonderful  stride  in  the  right 
direction. 


Impregnating  Field  and  Armature  Windings. 


The  scheme  of  impregnating  coils  by  means  of  a  vacuum  pro¬ 
cess,  which  has  been  adopted  by  several  of  the  large  electrical  ma¬ 
chinery  manufacturers,  is  now  being  taken  up  by  the  manufac¬ 
turers  of  repair  parts. 

The  Dittrick  &  Jordan  Co.,  of  Cleveland,  has  recently  installed 
an  up-to-date  outfit  built  by  the  J.  P.  Devine  Co.,  of  Buffalo,  oper¬ 
ating  under  the  Passburg  patents.  The  outfit  consists  of  two 
wrought-iron,  air-tight  tanks,  one  of  them  the  vacuum  chamber 
and  the  other  the  liquid  tank.  The  coils  are  placed  in  the  vacuum 
chamber,  the  field  coils  being  piled  on  a  table,  and  the  armature 
coils  suspended  from  hooks.  A  combined  vacuum  and  air  pump 
exhausts  the  air  from  the  vacuum  tank,  drawing  with  it  all  moist¬ 
ure  contained  in  the  air,  and  in  the  materials  used  in  the  make¬ 
up  of  the  coils.  The  moisture  passes  through  a  condenser  and  is 
drained  off  in  the  form  of  water.  After  the  air  is  exhausted  the 
action  of  the  pump  is  reversed  and  air  is  forced  into  the  liquid 
tank  at  a  high  pressure,  thus  forcing  the  compound  into  the 
vacuum  chamber  and  impregnating  all  parts  of  the  coils.  The 
vacuum  tank  has  an  observation  glass  so  that  the  amount  of 
compound  in  the  chamber  can  be  seen.  There  is  a  thermometer 
showing  the  temperature  of  the  compound  and  a  double-action 
gauge  showing  the  vacuum  and  the  air  pressure. 

The  coils  are  kept  under  vacuum  pressure  for  a  period  of  two 
hours  or  more,  according  to  the  windings  of  the  coil,  and  under 
air  pressure  for  a  period  of  one  hour  or  more.  The  air  pressure 
is  then  reduced  to  a  low'  value,  the  valve  between  the  tanks 
is  opened  and  the  compound  is  forced  back  to  the  liquid  tank. 
The  valve  is  then  closed  and  the  coils  are  left  in  the  vacuum  tank 
for  half  an  hour  to  drip. 


The  outfit  differs  from  similar  outfits  in  that  the  two  tanks 
have  circular  coils  around  the  interioV,  in  which  live  steam  is  cir¬ 
culated,  thereby  keeping  a  uniform  temperature  throughout. 

The  Dittrick  &  Jordan  Co.  is  using  a  solid  compound  having 
a  melting  point  of  from  280°  to  300®,  and  it  is  claimed  that  this 


IMPREGNATING  APPARATUS. 

is  the  only  type  of  apparatus  that  will  use  the  solid  compound. 
The  advantage  claimed  for  the  solid  compound  is  that  it  requires 
a  much  higher  degree  of  heat  to  melt  it  and  there  is  less  liability 
of  the  insulation  running  through  the  overheating  of  a  motor 
while  in  use.  It  is  claimed  that  coils  made  by  this  process  will 
give  two  or  three  times  the  life  of  coils  made  by  the  old  dipped 
process.  As  the  coils  are  rendered  practically  solid,  there  is  no 
chance  for  the  slipping  of  wires,  and  the  fact  that  the  air  and 
moisture  are  removed  gives  the  best  condition  for  the  radiation 
of  heat. 

In  the  future' the  Dittrick  &  Jordan  Co.  will  follow  the  plan 
of  cutting  open  one  coil  out  of  each  lot  as  it  goes  through  the 
process  in  order  to  insure  that  the  impregnation  is  perfect.  The 
fact  that  the  impregnating  compound  enters  the  vacuum  chamber 
without  breaking  the  vacuum  eliminates,  it  is  claimed,  any  pos¬ 
sibility  of  the  dried  coils  absorbing  moisture,  as  was  the  case  in 
the  old  method  of  drying  and  impregnating  in  bake  ovens  and  dip 
tanks. 

The  new  outfit  was  tested  recently  and  about  twenty  prominent 
city  and  interurban  men  from  Cleveland  and  vicinity  were  pres¬ 
ent  at  the  demonstration  and  were'  entertained  by  the  Dittrick 
&  Jordan  Co. 


Alternating  Current  Overload  and  Reverse 
Current  Relay. 


The  Westinghouse  Electric  &  Manufacturing  Company  is  plac¬ 
ing  on  the  market  an  instrument  for  the  protection  of  alter¬ 
nating-current  circuits  operating  in  parallel,  which  consists  of  a 
relay  of  the  wattmeter  type  modified  so  that  it  has  practically 
the  same  torque  at  low  power  factors  as  at  high  power  factors. 
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which  is  operative  when  the  voltage  is  zero,  and  by  means  of 
an  inverse  time  element  exercises  a  selective  influence  and  trips 
the  circuit-braker  in  trouble  without  interrupting  the  circuits 
which  are  not  affected.  It  consists  of  two  electromagnets  which 
operate  two  discs  mounted  on  the  same  shaft,  which  is  controlled 
by  a  spring,  and  a  moving  arm  is  arranged  to  close  a  contact 


At  this  setting  2.2  amp.  or  44  per  cent  of  full  load  current  will 
trip  the  circuit-breaker  on  reverse  power. 

It  will  be  seen  that  the  relay  may  be  set  for  any  desired  ratio 
of  overload  to  reverse  by  moving  the  position  of  the  stationary 
contact.  Loops  in  the  winding  of  the  coil  are  provided  so  that 
absolute  values  of  these  quantities  for  any  ratio  of  overload  to 


FIG.  I. — CURRENT  ONLY,  ZERO  VOLTAGE. 


FIG.  2. — NORMAL  VOLTAGE,  UNITY 
POWER  FACTOR. 


t  M.  F.  Vector 


FIG.  3. — 100  PER  CENT  VOLTAGE,  lOO  PER  CENT 
CURRENT,  VARYING  POWER  FACTOR. 


which  is  connected  to  the  tripping  coil  of  the  circuit-breaker. 
'J  he  inside  of  the  electromagnet  is  wound  with  the  usual  series 
and  shunt  coils,  as  in  a  wattmeter.  A  special  winding  is  provided 
which  automatically  combines  the  influence  of  current  alone,  of 
voltage  alone  and  of  true  watts  alone.  In  the  absence  of  voltage 
the  instrument  is  subjected  only  to  the  influence  of  current,  as 
in  the  case  of  an  ammeter.  In  the  absence  of  current  the  relay 
is,  in  effect,  operative  as  a  voltmeter.  When  the  instrument  is 
actuated  by  both  current  and  voltage  in  the  varying  degrees 
found  in  practice,  there  is  a  very  effective  combination  of  the 
three  elements,  which  is  taken  advantage  of  to  solve  successfully 
the  problems  of  an  alternating-current  overload  and  reverse- 
current  relay. 

The  performance  of  the  instrument  is  illustrated  by  the  accom¬ 
panying  curves.  In  Figs,  i  and  2  the  ordinates  represent  the 
setting  of  the  stationary  contacts  and  the  abscissae  the  corre¬ 
sponding  currents  required  to  close  the  contacts.  Values  to  the 
right  represent  power  in  the  normal  direction  and  those  to  the 
left  represent  power  in  the  reverse  direction,  or  power  fed  back 
toward  the  generator.  With  the  current  only,  i.  e.,  with  zero 
voltage  on  the  line,  the  instrument  is  an  ordinary  ammeter  type 
overload  relay  whose  deflections  are  proportional  to  the  square 
of  the  current.  The  curves  are  the  result  of  actual  test  and 
correspond  very  closely  to  calculations  made  in  advance. 

With  normal  voltage  and  unity  power  factor,  the  current  shown 
in  Fig.  2  is  obtained.  This  curve  is  similar  to  the  curve  in 
Fig.  I  except  that  it  is  shifted  considerably  to  the  right,  thus 
shifting  up  the  effect  of  the  voltage  element  of  the  relay,  which 
acts  to  deflect  the  movement  in  the  direction  of  normal  power.. 
It  will  be  seen  that  for  a  given  setting  a  much  greater  current 
is  required  to  close  the  contact  when  power  is  passing  in  the 
normal  direction  than  when  it  is  reversed.  Furthermore,  the 
tripping  currents  in  the  normal  power  direction  are  much  greater 
in  this  case  than  in  that  illustrated  in  Fig.  i,  with  the  same  set¬ 
ting  of  contacts.  For  this  reason  the  relay  may  be  set  to  operate 
on  a  very  low  reversal,  but  at  the  same  time  it  will  prevent  ordi¬ 
nary  overloads  from  tripping  the  breaker  and  opening  the  circuit. 
Of  course,  a  short-circuit  would  greatly  reduce  the  voltage  and 
thus  the  conditions  shown  in  Fig.  i  would  result,  and  the  relay 
would  operate. 

The  curve  in  Fig.  2  may  be  taken  to  represent  the  performance 
of  the  instrument  fairly  closely  for  any  working  power  factor 
from  70  per  cent  leading  current  to  50  per  cent  lagging  current. 
The  exact  effect  of  variation  in  power  factor  with  100  per  cent 
voltage  and  100  per  cent  current  is  shown  in  the  vector  diagram 
in  Fig.  3,  the  tripping  currents  for  a  certain  setting  of  the  con¬ 
tacts  being  plotted  as  vectors  and  the  voltage  being  vertical. 

If  the  relay  contact  is  set  at  No.  7  (see  Fig.  2)  a  current  of 
8V2  amp.  will  close  the  contacts  at  100  per  cent  power  factor. 
This  will  represent  usually  an  overload  of  70  per  cent,  the  relay 
operating  from  series  transformers  having  5-amp.  secondaries. 


reverse  can  be  obtained.  There  is  an  adjustment  which  varies 
the  value  of  the  inverse  time  element  of  damping  feature  of  these 
ir.struments. 


Test  of  a  5000-Kw.  Curtis  Steam  Turbine. 


In  March,  1906,  a  series  of  tests  were  made  on  one  of  the 
5,000-kw  Curtis  steam  turbines  which  has  been  in  commercial 
service  for  about  one  year  in'  the  Fisk  Street  station  of  the 
Commonwealth  Electric  Company,  Chicago,  Ill.  The  turbine 
sets  is  one  of  four  installed  in  this  station.  The  tests  were 
conducted  under  the  supervision  of  the  representatives  of  the 
purchaser,  Sargent  and  Lundy,  and  those  of  the  General  Elec¬ 
tric  Company. 

The  generating  unit  consists  of  a  5,000-kw  turbine,  direct- 
connected  to  a  6-pole,  three-phase,  5.000-kw,  g-ooo-volt,  500 
r.p.m.  revolving-field  generator.  All  the  tests,  except  those 
for  speed,  were  made  under  regular  commercial  load  condi¬ 
tions.  On  account  of  the  change  in  frequency  during  the  speed 
tests,  the  load  was  absorbed  by  a  water  resistance,  consisting 


FIG.  I. — LOAD  CURVES. 


of  plates  submerged  in  the  Chicago  River.  It  was  found  that 
the  commercial  load  water  rate  was  identical  with  that  ob¬ 
tained  by  use  of  a  water  rheostat,  other  conditions  remaining 
the  same. 

In  the  commercial  tests,  the  load  dispatcher  maintained  a 
constant  load  on  the  turbine  under  test  by  varying  the  tension 
of  the  auxiliary  governor  spring,  controlled  from  the  switch¬ 
board  by  a  motor.  Steam  pressure  and  superheat  were  kept 
as  constant  as  possible  by  proper  attention  to  the  boilers. 

The  load  was  measured  by  special  indicating  wattmeters, 
connected  to  independent  potential  and  current  transformers. 
All  instruments  were  carefully  calibrated  at  Schenectady  and 
the  calibration  later  verified  in  the  laboratory  of  the  Common¬ 
wealth  Electric  Company.  As  an  additional  precaution  to  in¬ 
sure  accuracy,  the  readings  taken  were  checked  by  readings 
obtained  from  a  duplicate  set  of  instruments  calibrated  by  the 
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Electrical  Testing  Laboratories  of  New  York.  The  load  read¬ 
ings  were  recorded  at  intervals  of  two  minutes. 

All  tests  were  made  at  about  150°  F.  superheat,  the  tem¬ 
perature  being  read  by  calibrated  mercury  thermometers.  The 
thermometers  were  placed  in  wells  filled  with  mercury  and 
proper  correction  was  made  for  the  exposed  stem.  Tempera¬ 
tures  and  pressures  were  recorded  every  five  minutes.  The 


ing  switch  as  shown  in  Fig.  i.  This  reactance  is  used  for  ob¬ 
taining  a  fine  adjustment  and  is  of  such  design  that  it  serves 
admirably  for  the  purpose. 

The  compensating  reactance,  complete  with  a  regulating  switch, 
is  mounted  on  the  floor  just  below  the  panel.  The  function  of 


Inchen  Vacuum 
OO'Bammeter) 

FIG.  2. — VACUUM  CURVE. 

amount  of  steam  used  was  obtained  by  discharging  the  con¬ 
densed  steam  into  tanks  where  it  was  weighed.  After  each 
run  the  condenser  was  tested  for  leaks  which,  as  shown  by 
the  tables,  was  of  small  amount. 

The  results  of  the  test  at  500  r.p.m.  are  shown  in  Tables  I 
and  II.  To  make  the  tests  comparable,  all  results  were  re¬ 
duced  to  150®  superheat,  in.  back  pressure  and  175  lbs. 

(gauge)  steam  pressure.  The  curves  of  Fig.  i  represent 

graphically  the  data  of  the  Tables,  and  Fig.  2  represents  the 
variation  of  water  rate  with  vacuum. 

Table  I. 

(Summary  Table  I.) 

500  r.p.m.,  150*  F.  superheat,  iJ4-in.  back  pressure,  175  steam  pres 

sure  (gauge). 

Load.  Water  rate. 

3500  kw  (yi  load)  . 17.74 

3750  kw  (%  load)  . 

5000  kw.  (full  load)  . . 

6250  kw  (154  load)  . 16.52 

7500  kw  (i)4  load)  . 16.90 

Table  II. 

650  r.p.m.,  150*  F.  superheat,  1 54-in.  back  pressure,  175  steam  pres 

sure  (gauge). 

Load.  Water  rate. 

375okw(^  load)  . >6.35 

5000  kw  (full  load)  . 16.07 

6250  kw  (154  load)  . *5-88 

7500  kw  (ifi  load)  . 15.8a 


FIGS.  I  AND  2. — FRONT  AND  REAR  VIEWS  OF  RECTIFIER.  PANEL. 

this  part  of  the  outfit  is  to  obtain  a  neutral  point  for  the  rec¬ 
tifier  that  will  maintain  the  negative  pole  for  the  direct  current. 
On  this  compensating  reactance,  taps  are  brought  out  to  the  dial 
switch  above  mentioned,  by  means  of  which  a  rough  adjustment 
of  current  may  be  obtained  before  starting  the  tube.  When  the 
same  machine  is  being  charged  each  day  this  rough  adjustment 
may  be  fixed  once  for  all,  and  only  the  reactance  coil  on  the 
panel  need  be  used. 


Dead-Weight  Gauge  Tester, 


The  accompanying  illustration  shows  a  simple  form  of  gauge- 
tester  which  is  claimed  to  possess  all  of  the  advantages  of 


Mercury -Arc  Rectifier  Panel 
Boards, 


The  General  Electric  Company  has  put  on 
the  market  an  improved  form  of  mercury  arc 
rectifier  outfit.  As  will  be  seen  from  Fig.  i. 
the  panel  is  equipped  with  only  such  switches 
and  instruments  as  are  absolutely  necessary  >; 

for  the  satisfactory  operation  of  the  rectifier. 

At  the  top  is  a  double-pole,  automatic  over¬ 
load  circuit-breaker  connected  in  the  direct- 
current  line,  which  protects  not  only  the  rec-  ^ 

tifier  tube  against  any  sudden  overload,  but 
also  the  storage  battery  or  other  device  to  'v 

which  the  rectifier  is  furnishing  direct  cur-  .  f 

rent.  The  only  other  switches  on  the  panel  are  «■'  *  - 

a  load  switch  of  special  design,  on  the  right,  1 

an  alternating-current  line  switch,  on  the  left,  I 

and  the  reactance  switch  below.  : 

It  will  be  noted  from  Fig.  2  that  the  rectifier 
tube  is  mounted  on  the  back  of  the  panel, 
where  it  is  less  liable  to  breakage  from  acci¬ 
dental  causes.  The  tube  is  mounted  in  a 
holder  which  is  connected  to  a  small  handle 
in  front  of  the  board.  By  turning  this 
handle  slightly  from  right  to  left,  the  tube  can  be  rocked 
and  the  small  starting  arc  will  form.  At  the  bottom  and  on 
the  back  of  the  panel  is  a  small  reactance  coil.  This  is  connected 
in  series  with  the  alternating-current  line,  and  has  taps  brought 
off  from  it  which  are  connected  to  the  buttons  on  the  regulat- 


DEAD-^VEIGHT  GAUGE  TESTER. 

the  mercury  column,  and  yet  occupies  a  much  smaller  space.  The 
tester  consists  of  a  main  pump  cylinder  kept  filled  with  oil, 
the  static  pressure  of  which  is  determined  by  the  weights  placed 
upon  a  cylinder  of  accurately  estimated  and  limited  cross-sec¬ 
tional  area.  This  static  pressure  is  communicated  to  the  gauge 
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under  test,  and  from  the  known  value  of  the  pressure  and  the 
indication  of  the  instrument  the  gauge  is  accurately  calibrated. 
Auxiliary  oil  chambers  serve  for  adjusting  the  amount  of  oil 
withdrawn  from  the  main  cylinder  and  admitted  to  the  gauge. 
This  tester  is  made  by  the  American  Steam  Gauge  &  Valve 
Manufacturing  Company,  208  Camden  St.,  Boston,  Mass. 


Advance  Single- Phase  Motor. 


In  order  to  meet  the  demand  for  a  single-phase,  alternating- 
current  motor  in  small  sizes  that  is  in  itself  self-starting,  requir¬ 
ing  no  phase  coils,  clutches,  centrifugal  devices  or  any  of  the 
usual  starting  auxiliaries,  the  Advance  Electric  Company,  of  St. 
Louis,  Mo.,  has  placed  on  the  market  the  motor  illustrated  in 
Fig.  I. 

It  is  of  the  brush  and  commutator  type,  with  large  starting 


FIG.  I. — SINGLE-PHASE  MOTOR. 


torque  and  small  starting  current  and  has  a  limiting  speed  slightly 
above  synchronism,  as  shown  by  the  accompanying  curves  of  a 
J4-bp  machine.  It  is  started  by  simply  closing  the  switch  and 
requires  no  further  attention.  From  the  nature  of  its  speed- 
torque  characteristic,  it  is  capable  of  speed  regulation  by  the 
use  of  a  suitable  rheostat  to  reduce  the  voltage. 

As  there  are  no  centrifugal  devices,  its  starting  is  unaffected 
by  changes  of  frequency,  and  in  case  of  a  temporary  overload 
it  is  not  necessary  for  the  motor  to  slow  down  until  a  starting 
device  is  brought  into  action  before  it  regains  its  speed.  This 
feature  of  eliminating  all  centrifugal  devices  enables  it  to  start 
under  all  conditions  except  overload ;  and  in  case  the  motor  is 
blocked  quite  some  time  will  elapse  before  any  part  of  it  over¬ 
heats. 


The  mechanical  construction  is  extremely  simple.  The  bearings 
are  made  of  bronze  of  extra  large  dimensions  for  the  size  of 
motor,  and  as  there  is  no  sparking  to  destroy  the  brushes  and 
commutator,  they  require  very  little  attention  and  have  a  long 
life.  These  motors  have  been  successfully  used  in  connection 
with  static  machines,  sewing  machines,  grinders,  printing  presses, 
etc.,  and  are  adapted  to  any  work  within  their  capacity  requiring 
either  constant  or  variable  speed.  They  are  wound  for  the  ordi¬ 
nary  commercial  frequencies  for  either  no  or  220  volts  and 
made  in  sizes  ranging  from  to  yS  hp.  inclusive. 


Portable  Electroscope. 


A  device  for  indicating  whether  or  not  an  electrical  conductor 
is  alive,  as  disclosed  in  a  patent  issued  June  5  to  Mr.  J.  B.  Taylor, 
is  shown  herewith.  It  consists  of  a  glass  tube  filled  with  sulphide 
of  tin  held  in  suspension  in  gasolene.  The  operation  of  the  de¬ 
vice  is  as  follows :  It  is  held  in  the  hand  of  the  operator  and  the 
projecting  end  of  the  electrode  is  approached  to  a  conductor.  If 
the  latter  is  charged  the  floating  particles  in  the  liquid  become 
electrified  inductively  and  are  attracted  to  the  inside  of  the  glass 


PORTABLE  ELECTROSCOPE. 

tube  and  to  th<  electrode  or  the  outside  of  the  inner  glass  tube. 
The  motion  of  the  conducting  particles  causes  a  changq  in  the 
appearance  of  the  liquid  and  powder  from  a  gold  color  to  a  dark 
brown,  which  is  the  indication  that  the  conductor  is  charged. 


Luminous  Efficiency  of  Flaming  Arc  Lamps. 


In  a  paper  recently  read  by  Prof.  Wedding,  of  Berlin  (Ger¬ 
many)  University,  before  a  leading  scientific  society,  interesting 
results  were  reported  from  a  series  of  elaborate  tests  made  upon 
various  types  of  arc  lamps.  The  comparative  results  are  strikingly 
illustrated  in  the  accompanying  diagram,  in  which  the  outer  curve 
shows  the  illumination  obtained  from  a  Beck  flaming  arc  lamp, 
the  tw’o  elliptical  lobes  represent  the  illumination  from  an  open 


ILLUMINATION  CURVES. 

arc  lamp,  while  the  curves  enclosing  the  smallest  area  indicate 
the  illumination  from  an  enclosed  arc  lamp.  The  Beck  lamp  took 
9.1  amp.  at  45  volts  and  each  of  the  other  lamps  were  burned  at 
approximately  the  same  power. 

We  are  indebted  to  the  Beck  Flaming  Lamp  Company,  58  West 
Fifteenth  Street,  New  York,  for  the  above  information. 


Test  of  Skinner  Engine. 


We  give  herewith  the  results  of  a  test  made  by  Prof.  Car¬ 
penter,  of  Cornell  University,  on  a  tandem-compound,  non-con¬ 
densing  engine  built  by  the  Skinner  Engine  Company,  of  Erie, 
Pa.,  and  installed  in  the  Ellicott  Square  Building  in  Buffalo, 
N.  Y.  The  test  was  made  to  determine  whether  the  engine  met 
the  guarantee  for  steam  consumption,  which  was  essentially  23.5 
lb.  per  hp-hour  with  125  lb.  steam  pressure  at  the  throttle;  the 
engine  exhausting  into  the  atmosphere.  The  engine  was  also  guar¬ 
anteed  to  regulate  within  2  per  cent  in  changing  from  no  load  to 
full  load  and  to  resume  its  normal  speed  after  such  changes  within 
six  revolutions  of  the  crank  shaft.  The  engine  tested  has  cylin¬ 
ders  16  in.  and  27  in.  in  diameter  and  a  stroke  of  18  in.  It  was 
designed  to  run  at  225  r.p.m.  and  to  produce  375  indicated  hp  at 


FIG.  2. — SHIFTING  ECCENTRIC.  FIGS.  3  AND  4. — INDICATOR  DIAGRAMS.  MOTOR  AFTER  PASSING  THROUGH  FIRE. 


economy  test,  the  regulation  of  the  engine  was  tested  by  sud¬ 
denly  throwing  off  the  greater  portion  of  the  load  and  suddenly 
throwing  it  on  again.  With  a  change  in  load  from  2,100  amp.  to 
1,400  amp.,  there  was  a  sudden  swing  of  the  tachometer  needle 
corresponding  to  a  few  turns  of  change  in  speed.  When  the  load 
of  1,400  amp.  was  thrown  off  suddenly,  the  tachometer  needle 
jumped  forward  and  then  backward  three  or  four  times,  settling 
at  226  r.p.m.  in  a  short  space  of  time.  A  load  of  1,400  amp.  was 
then  suddenly  thrown  on  with  the  same  rapid  vibration  of  the 
needle.  There  could,  therefore,  be  no  question  as  to  the  satis¬ 
factory  regulation  of  the  engine.  The  form  of  indicator  diagrams 


motor  has  since  carried  its  rated  load  without  trouble,  and  does 
not  appear  to  be  damaged  in  any  way  except  as  to  appearance. 
At  the  time  the  photograph  was  taken  the  armature  had  been 
cleaned  with  compressed  air. 

The  intensity  of  the  heat  to  which  the  motor  was  subjected  is 
shown  by  the  appearance  of  the  half-burned  walls,  but  still  more 
strikingly  by  the  litter  surrounding  the  motor,  consisting  of  shaft¬ 
ing,  pulleys,  etc.,  as  they  fell  from  the  ceiling  to  the  floor.  The 
heat  was  sufficient  to  render  the  paper  pulley  of  the  motor  use¬ 
less.  The  post  in  the  foreground  was  not  in  the  fire,  having 
been  put  in  place  immediately  afterward  to  support  the  ceiling. 


full  load.  The  piston  rod  connecting  the  high  and  low-pressure  taken  is  shown  in  the  accompanying  engravings,  a  combined  dia- 

pistons  is  2}i  in.  in  diameter  and  the  rod  from  the  low-pressure  » gram  being  also  given.  The  diagrams  show  that  instead  of 

cylinder  is  354  >n.  in  diameter.  A  fly-wheel  governor  is  used  having  atmospheric  pressure  there  was  about  one  pound  of  back 
and  this  is  arranged  to  control  the  high-pressure  valve  only.  pressure.  This  w'as  in  part  compensated  for  by  the  fact  that 

The  steam  consumption  was  determined  by  weighing  the  water  the  pressure  at  the  throttle  was  about  4  lb.  higher  than  that 

supplied  to  the  boilers;  but  prior  to  performing  the  test,  the  called  for  by  the  guarantee. 

leakage  of  the  boilers  and  piping  was  determined.  The  engine  The  engine  ran  throughout  the  test  with  practically  no  noise 

test  was  continued  for  six  hours  without  interruption  and  indi-  and  no  noticeable  vibration.  As  to  the  relative  economy  of  this 
cator  cards  were  taken  every  fifteen  minutes  as  well  as  readings  engine.  Prof.  Carpenter  states  that  so  far  as  he  can  ascertain 

of  the  gauges,  meters,  etc.  Observations  of  the  quality  of  the  the  results  are  better  by  about  3  per  cent  than  that  of  any  other 

steam  were  taken  at  intervals  and  a  determination  made  of  the  similar  engine  working  under  similar  conditions  about  which  he 


FIG.  I. — SATURATION  CURVE. 


FIG.  5. — VIEW  OF  ENGINE. 
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amount  of  steam  drawn  off  from  the  main  pipe  during  the  test 
by  the  calorimeter.  The  following  shows  the  average  results  of 
the  tests  in  tabulated  form : 


Total  dry  steam  fed  to  engine  in  lbs .  48660 

Average  revolutions  per  minute  of  engine .  226.66 

Average  steam  pressure  in  lbs .  1^9.4 

Average  voltage  of  dynamo .  114.92 

Average  amperes  .  2038 

Average  indicated  horse-power .  383.1 

Maximum  indicated  horse-power .  402.8 

Average  kilowatts  .  235.43 

Maximum  kilowatts  . /. .  251.85 

Average  electrical  horse-power .  315 

Maximum  electrical  horse-power .  336.5 

Average  delivered  horse-power .  347 

Maximum  delivered  horse-power . : .  366 

Friction  horse-power,  average  36.1;  maximum,  36.8. 

The  electrical  horse-power  equalled  91  per  cent  of  the  deliv¬ 
ered  horse-power  by  electrical  contract;  the  friction  horse-power 
was  9.45  per  cent  for  average  load  and  9.15  per  cent  for  maxi¬ 
mum  load.  The  dry  steam  per  indicated  horse-power  per  hour 
was  21 . 1  lb. 

During  the  test  the  horse-power  of  the  engine  varied  from  370 
at  the  beginning  to  a  maximum  of  practically  403.  The  speed 
of  the  engine  was  taken  by  a  very  accurate  Horn  tachometer 
and  varied  from  225  to  227.5  r.p.m.  After  the  completion  of  the 


has  been  able  to  find  any  record.  This  is  attributed  to  the  small 
clearances  in  the  low-pressure  cylinder  obtained  by  the  use  of 
an  independent  shifting  eccentric  operating  the  low-pressure 
valve,  as  shown  in  the  accompanying  illustration.  The  point  of 
cut-off  in  the  low-pressure  valve  can  be  changed  to  suit  the  aver¬ 
age  conditions  after  they  have  been  determined,  so  as  to  get  the 
maximum  economy  for  these  conditions.  Changing  the  point  of 
cut  off  with  this  device  does  not  necessitate  equalizing  the  lead, 
and  a  lower  percentage  of  clearance  in  the  low-pressure  cylinder 
is  obtained  by  the  use  of  this  independent  eccentric. 


Fire  Ordeal  of  an  Electric  Motor. 


The  accompanying  illustration  is  instructive  as  a  demonstra¬ 
tion  of  the  excellence  of  modern  electrical  machinery.  It  shows  a 
General  Electric  20-hp  induction  motor  as  it  appeared  after  a 
fire  in  the  leather  warehouse  where  it  was  installed  by  the  Salem 
(Mass.)  Electric  Lighting  Company.  After  the  building  and  its 
contents  had  cooled  off  sufficiently  to  be  entered,  the  motor  was 
removed,  and  after  being  cleaned  and  dried  and  fitted  with  another 
pulley,  started  immediately  on  application  of  the  current.  The 
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industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. — In  wholesale  lines,  comparative 
quiet  prevailed,  but  retail  distribution  was  improved  by  the 
warmer  weather.  The  week  closed  the  most  successful  year  in 
the  nation’s  history  thus  far,  and  optimism  is  so  general  through¬ 
out  the  commercial  world  that  the  next  twelvemonth  period 
promises  to  carry  the  high  water  mark  still  higher.  With  few 
exceptions  the  crops  are  making  good  progress,  and  the  new 
year  will  start  with  more  business  on  the  books  of  manufactur¬ 
ing  concerns,  and  with  greater  enterprises  and  undertakings  in 
contemplation  than  on  any  previous  July  i.  Prices  show  re¬ 
markable  strength,  considering  the  increased  productive  ele¬ 
ments  brought  into  play  and  the  proverbial  effect  of  high  prices 
on  consumption.  Money  is  fairly  easy,  though  differences  of 
opinion  exist  as  to  whether  the  large  needs  of  next  season  can 
be  met  without  a  more  or  less  severe  pinch  in  rates.  Railway 
earnings  are  heavy.  The  labor  situation  continues  to  improve. 
Building  maintains  a  remarkably  active  pace.  Collections  range 
from  fair  to  good.  Savings-bank  deposits  at  a  number  of  points 
are  at  top  figures,  the  deposits  in  Chicago,  for  instance,  being 
stated  at  $77  per  capita.  Industry  is  active,  particularly  in  the 
iron  and  steel  lines.  Steel-making  irons  continue  scarce,  but 
business  in  finished  lines  is  very  large.  Railways  are  good 
buyers  of  structural  material  for  bridges.  Orders  for  steel  rails 
for  delivery  this  year  are  only  moderate,  but  bookings  for  1907 
are  quite  large,  considering  the  heavy  volume  of  business 
hitherto  placed,  the  total  being  reckoned  at  1,200,000  tons.  Ex¬ 
port  orders  for  rails  are  a  feature,  Mexican  and  Japanese  roads 
having  called  for  35,000  tons  within  the  week,  and  negotiations 
with  South  America  are  pending.  The  wire  trade  is  active, 
and  iron  and  steel  bars  have  improved.  Heavy  orders  for  track 
supplies  for  1907  delivery  are  expected.  Bradstreet’s  reports 
146  business  failures  during  the  week  ending  June  28,  against 
173  in  the  week  previous  and  186  in  the  corresponding  week 
last  year.  Copper  was  steady,  the  closing  quotations  being 
18  3/16  for  Lake,  i8j4  for  electrolytic,  and  18  5/16  for  casting 
stock. 

GAS  ENGINES  FOR  U.  S.  STEEL.— It  is  stated  that  there 
is  not  at  the  present  time  any  gas  engine  in  operation  in  this 
country  that  approaches  in  capacity  the  enormous  engines  which 
are  now  to  be  used,  and  the  placing  of  orders  for  engines  of 
this  size  is  considered  by  those  in  close  touch  with  recent  prog¬ 
ress  of  gas-engine  design  and  manufacture  to  be  one  of  the 
most  important  innovations  of  modern  industrial  progress.  Two 
of  the  largest  industrial  organizations  of  the  world — the  United 
States  Steel  Corporation  and  Allis-Chalmers  Company — have 
taxen  the  initiative  in  bringing  about  this  revolutionary  change 
in  methods  of  power  production.  The  entire  gas-engne  driven 
generating  equipment  of  the  mills  of  the  steel  company,  except  for 
two  units  placed  as  experimental  orders  with  other  builders,  has 
been  designed  by  the  engineers  of  the  Allis-Chalmers  Company 
and  is  now  under  construction  in  its  shops.  Orders  for  gas- 
electric  generating  units  recently  placed  with  Allis-Chalmers 
Company  comprise  15,000  hp  to  be  furnished  for  the  Illinois 
Steel  Company,  4,000  hp  for  the  Homestead  plant  of  the  Carnegie 
Steel  Company,  and  35,000  hp  for  the  Indiana  Steel  Company. 
Each  unit  is  of  2,000  kw  capacity.  It  consists  of  a  horizontal 
twin-tandem  Allis-Chalmers  gas  engine,  direct  connected  to  an 
Allis-Chalmers  generator.  All  of  the  generators,  except  two, 
are  desigpied  for  alternating  current,  25  cycle,  three  phase.  In 
addition  to  these  electrical  units  the  Allis-Chalmers  Company  is 
building  equally  large  gas  blowing  engines  for  the  United  States 
Steel  Corporation,  four  of  which  are  to  be  installed  in  the 
Homestead  plant.  Of  the  remaining  engines  purchased  for  this 
purpose,  which  are  to  be  constructed  by  other  companies,  all 
will  be  built  under  a  license  from  Allis-Chalmers  Company,  owner 
of  the  Slick  patents  covering  the  blowing  “tube”  adopted  for 
these  machines.  Each  blowing  engine  has  a  capacity  of  3,500  hp, 
and  will  deliver  30,000  cubic  feet  of  free  air  per  minute  against  a 
pressure  of  18  lbs.  per  square  inch,  which  is  ordinarily  the  maxi¬ 
mum,  but  it  is  so  designed  and  proportioned  that  it  can  be  oper¬ 
ated  at  any  pressure  up  to  30  lbs.  Gas  engines  thus  far  pur¬ 
chased  from  Allis-Chalmers  Company  by  the  United  States 


Steel  Corporation  will  have  an  aggregate  normal  capacity  of 
68,000  hp  and  represent  a  value  of  over  $2,000,000.  Of  this 
amount  more  than  half  is  covered  by  one  contract,  making  it 
the  largest  single  order  ever  placed,  in  this  country  or  abroad, 
for  gas  engines  to  be  used  either  in  blast  furnaces  for  blowing 
purposes  or  as  prime  movers  for  electric  generators. 

DRILLING  STREET  CAR  RAILS. — An  exhibition  test  was 
made  recently  by  Messrs.  N.  J.  Holden  Co.,  Ltd.,  of  Montreal, 
of  the  air  cooled  Duntley  electric  drill,  which  has  been  put  on 
the  market  by  the  Chicago  Pneumatic  Tool  Company,  and  for 
which  the  Holden  Company  are  sole  agents  in  Canada.  The 
test  was  made  outside  the  Holden  establishment  before  a  num¬ 
ber  of  interested  persons,  the  rails  of  the  Montreal  street  rail¬ 
way,  which  are  being  relaid  at  this  point,  being  used  for  the 
experiment.  The  operation  was  performed  by  placing  a  rheo¬ 
stat  near  the  drill  and  hooking  the  wire  over  the  trolley,  and 
in  this  manner  the  voltage  was  reduced  from  500  to  approxi¬ 
mately  250.  The  drill  was  wound  for  220  volts  with  a  factor 
of  safety  so  as  to  enable  them  to  use  the  250  volts  for  making 
the  test.  Usually  it  takes  about  25  minutes  to  drill  each  hole; 
in  this  case  the  hole  was  made  in  35  seconds.  Ten  1^4 -inch 
holes  were  made  in  16  minutes.  On  the  strength  of  this  test  a 
number  of  orders  have  been  booked  in  the  Canadian  territory. 

STEAM  TURBINES  FOR  MUNICIPAL  PLANTS.— The 
Burlington  (Vt.>  municipal  lighting  plant  has  recently  con¬ 
tracted  with  the  Westinghouse  Machine  Company  for  a  Westing- 
house-Parsons  turbo-generator  unit.  The  turbine  will  be  direct- 
connected  to  a  three-phase,  2,300  volt,  60-cycle  turbo-alternator, 
running  at  3,600  revolutions  per  minute,  and  will  operate  on  150 
pounds  of  steam  with  28-inch  vacuum.  This  plant  adds  one 
more  to  the,  list  of  successful  American  municipal  lighting  plants 
that  have  adopted  steam  turbines,  notably  the  Public  Light  Com¬ 
mission  of  Detroit  and  the  city  of  Columbus.  In  the  Detroit 
plant  a  2,000  kw  Westinghouse-Parsons  unit  is  in  operation  and 
another  is  on  order;  in  Columbus  the  entire  plant  is  equipped 
with  Westinghouse-Parsons  turbines  aggregating  1,200  kw. 

ORDER  FOR  PUMPING  ENGINES.— A  contract  has  been 
awarded  to  the  Marine  Engine  &  Machine  Company,  of  126  Lib¬ 
erty  Street,  New  York  City,  by  the  Department  of  Water  Sup¬ 
ply,  Gas  and  Electricity  of  the  city  of  New  York,  for  two  five- 
million  gallon  pumping  engines  for  the  Carnarsie  pumping  sta¬ 
tion,  borough  of  Brooklyn.  These  engines  will  be  of  the  hori¬ 
zontal  triple  expansion  crank  and  flywheel  type,  with  a  guar¬ 
anteed  duty  of  150,000,000  foot  pounds  per  thousand  pounds  of 
dry  steam,  and  similar  to  the  two  engines  now  being  built 
by  the  company  for  the  New  Lots  Pumping  Station  of  the  bor¬ 
ough  of  Brooklyn. 

STANLEY  INSTRUMENT  COMPANY.— The  General 
Electric  Company  secured  recently  by  purchase  the  plant  of  the 
Stanley  Instrument  Co.,  of  Great  Barrington,  Mass.,  and  as  it 
now  has  control  of  the  enterprise  it  is  doubling  the  facilities 
for  production  of  meters,  and  the  number  of  employees.  Mr. 
G.  N.  Rice,  Jr.,  vice-president  of  the  General  Electric  Co.,  has 
been  giving  a  good  deal  of  personal  attention  to  the  organization 
of  the  new  work,  which  will  require,  it  is  said,  about  500  hands. 

CROCKER-WHEELER  ORDERS.— The  Crocker- Wheeler 
Company,  of  Ampere,  N.  J.,  has  sold  the  Pusey  &  Jones  Company, 
of  Wilmington,  Del.,  33  motors  ranging  from  one  to  25  hp  for 
driving  its  various  shipbuilding  machinery.  The  State  University 
of  Iowa  has  recently  ordered  two  alternating-current  generators 
of  50  and  200  kw,  respectively,  to  furnish  light  and  power. 

PLANT  FOR  WILMINGTON,  DEL— The  Delmarvia  Con¬ 
struction  Company  has  been  organized  for  building  a  new 
power  plant  and  distribution  system  for  Wilmington,  Del. 
financed  by  Baltimore  interests.  A  new  plant  is  now  under 
construction  and  is  designed  for  steam  turbines.  Two  750-hp 
Westinghouse-Parsons  steam  turbo-generators  will  be  installed 
at  the  present  time  to  furnish  alternating  current. 

MONTREAL  OFFICE  BUILDING.— The  Montreal 
Light,  Heat  &  Power  Company  will  erect  a  fine  office  building 
of  seven  stories,  three  of  which  it  will  occupy.  The  build¬ 
ing  is  to  be  ready  next  May  and  will  cost  $200,000.  Mr. 
Kenneth  C.  Rea,  of  Montreal,  and  formerly  of  New  York,  is 
the  architect. 


6o 


ELECTRICAL  WORLD. 


VoL.  XLVIII,  No.  I. 


STONE  &  WEBSTER  ENGINEERING  CORPORATION.- 
Note  was  made  in  these  pages  recently  of  the  formation  of  the 
Stone  &  Webster  Engineering  Corporation,  whose  purpose  is  to 
relieve  the  parent  Stone  &  Webster  firm,  of  Boston,  of  the  engi¬ 
neering  details,  construction  work,  etc.,  connected  with  their  ex¬ 
tensive  financing  of  electrical  properties.  The  new  corporation 
has  already  come  into  active  existence  and  the  officers  have  been 
selected.  The  president  is  Mr.  Russell  Robb,  who  is  also  one  of 
the  partners  of  the  firm  of  Stone  &  Webster,  and  has  been  asso¬ 
ciated  with  them  almost  from  the  beginning,  some  fifteen  years 
ago.  The  vice-president  and  general  manager  is  Mr.  D.  P. 
Robinson,  who  has  for  the  past  two  or  three  years  been  in  charge 
of  the  engineering  department,  and  who  previously  was  manager 
of  the  lighting  department  of  the  Seattle  Electric  Company.  The 
treasurer  is  Mr.  Howard  I..  Rogers,  who  has  for  several  years 
been  treasurer  of  the  Columbia  Improvement  Company,  and  in 
general  charge  of  the  construction  work  done  by  that  company. 
The  above-named  officers  will  constitute  the  executive  committee, 
together  with  Mr.  Henry  G.  Bradlee,  who  is  now  chairman  of 
the  executive  committee  of  Stone  &  Webster,  and  sponsor  for 
all  of  their  companies  in  the  southeastern  part  of  the  country; 
and  Mr.  Charles  F.  Wallace,  who  has  been  their  chief  engineer, 
and  who  for  the  past  few  years  has  devoted  all  his  attention  to 
water  power  developments.  In  charge  of  construction  will  be 
Mr.  G.  O.  Mulfeld,  who  has  been  looking  after  this  class  of  work 
for  the  Columbia  Improvement  Company  for  several  years  past. 
The  mechanical  engineer  is  Mr.  Walter  Goodenough,  who  is  just 
leaving  the  New  York  Edison  Company  to  assume  his  new 
duties,  while  the  electrical  engineer  is  Mr.  R.  A.  Philip,  who  has 
been  with  Stone  &  Webster  in  this  capacity  for  a  number  of  years, 
and  previous  to  that  time  was  with  the  Seattle  Electric  Company. 
It  will  be  seen  that  there  is  thus  secured  a  continuity  of  experi¬ 
ence  and  tradition  while  reinforcing  the  new  company  with  ex¬ 
cellent  material  that  will  add  greatly  to  its  efficiency  and  insure 
its  successful  operation. 

NEW  OUTDOOR  LIGHTING  SPECIALTIES.— Electric 
light  men  generally  will  be  interested  in  the  Ajax  Line  Ma¬ 
terial  Co.,  of  Chicago,  as  organized  by  Mr.  Albert  Scheible,  to 
make  more  of  the  class  of  devices  for  whose  improvement  Mr. 
Scheible  has  been  so  largely  responsible,  viz.,  outdoor  lighting 
specialties.  Associated  with  him,  as  secretary  and  treasurer  of 
the  new  company,  is  Mr.  John  F.  Turner,  who  brings  with  him  a 
fine  business  record  as  president  and  treasurer  of  the  Sanitary 
Feather  Co.  The  president  of  the  new  company,  Albert  Scheible, 
graduated  at  the  head  of  the  original  class  at  the  Chicago  Man¬ 
ual  I  raining  School,  took  honors  at  Purdue,  and  added  an¬ 
other  degree  at  Cornell,  where  he  was  a  classmate  of  Bion  J. 
Arnold,  George  D.  Shepardson  and  L.  B.  Marks.  He  then 
spent  a  year  at  Cleveland  as  assistant  to  the  suuperintendent  of 
the  Swan  Lamp  Manufacturing  Co.,  during  which  year  he  began 
his  oft-repeated  contributions  to  the  electrical  journals.  Re¬ 
turning  to  Chicago  'in  May,  1890,  he  immediately  joined  Mr. 
George  Cutter,  and  a  month  later  was  attending  to  the  adver¬ 
tising  which  ever  since  has  reflected  Mr.  Scheible’s  individu¬ 
ality.  This  advertising  included  a  few  devices  for  outdoor  light¬ 
ing,  the  prospects  of  which  so  impressed  Mr.  Scheible  that  he 
made  this  part  of  the  general  line  his  hobby,  and  to-day  thou¬ 
sands  of  users  can  testify  to  the  practicability  of  the  types  de¬ 
signed  by  him.  When  the  George  Cutter  Co.  was  organized, 
Mr.  Scheible  was  made  secretary  and  treasurer,  which  position 
he  held  until  he  sold  out  his  interest  a  fe'w  months  ago.  Dur¬ 
ing  the  last  few  years  the  added  duties  of  buyer  and  sales  man¬ 
ager  left  no  time  for  designing,  but  the  number  of  types  now 
being  developed  by  his  new  company  implies  that  he  may  make 
up  for  lost  time.  I'he  Ajax  Line  Material  Co.  has  leased  the 
entire  floor  of  the  building  at  12  and  14  South  Jefferson  St., 
Chicago,  where  it  will  manufacture  improved  forms  of  the  out¬ 
door  lighting  specialties  originally  designed  by  Mr.  Scheible. 
together  with  the  new  types  just  being  brought  out  under  his 
own  patents. 

ALLIS-CHALMERS  GAS  .ENGINES  '  FOR  '  ILLINOIS 
STEEL. — The  Illinois  Steel  Company,  Chicago,  now  has  on 
order  an  aggregate  of  8,000  kw  in  Allis-ChalmerS.'  gas-engine 
generating  units,  intended  for  installation  in  the  ’central'  power 
plant  at  the  South  Works,  South  Chicago,  to  operate  on  blast 
furnace  gas.  The  original  order  for  two  engine-generator  units  :i 
was  placed  some  time  ago,  calling  for  prime  movers  of  the  hori¬ 
zontal,  twin-tandem  type,  3.000  b.h.p.,  for  direct  connection  to 
generators  of  2,000  kw  capacity  each,  25  cycles,  6,600  volts, 
three  phase.  The  two  additional  engines  and  generators  re¬ 


cently  ordered  are  to  be  exact  duplicates  of  the  former  unit». 
Other  units  of  similar  design  now  being  built  by  the  Allis- 
Chalmers  Company  are  a  i,ooo-kw  unit  for  the  Crystal  City,. 
Mo.,  plant  of  the  Pittsburg  Plate  Glass  Company;  one  2,000-kw 
unit  for  Carnegie  Steel  Company,  Homestead  plant ;  one  i,500-hp- 
engine  for  the  National  Tube  Company,  McKeesport,  Pa.;  and. 
four  3,000-b.h.p.  gas  blowing  engine  units  for  the  Carnegie  Steel 
Company,  Homestead  plant.  The  alternators  for  these  units  are 
being  built  at  the  electrical  works  of  the  Allis-Chalmers  Com¬ 
pany,  Cincinnati,  and  the  engines  at  the  West  Allis,  Milwaukee- 
shops. 

INCREASE  IN  EXPORTS. — The  increase  in  the  exportation 
of  manufactures  during  the  year,  which  has  amounted  to  some¬ 
thing  more  than  56  million  dollars,  occurs  in  a  large  proportion 
of  the  articles  forming  the  large  total  of  600  million  dollars, 
but  chiefly  in  manufactures  of  iron  and  steel,  manufactures  of 
cotton,  leather  and  manufactures  thereof,  cars  and  carriages^ 
agricultural  implements,  mineral  oils,  furniture,  paper,  paraffin,, 
scientific  instruments,  manufactures  of  india  rubber,  manufac¬ 
tures  of  fibers,  and  other  less  important  items.  Under  the  gen¬ 
eral  head  of  iron  and  steel,  in  which  the  increase  during  the 
ten  months  ending  with  April  amounted  to  about  20  milHom 
dollars,  locomotives  show  an  increase  of  2^4  millions ;  metal¬ 
working  machinery,  nearly  2  millions;  builders’  hardware, 
millions ;  sewing  machines,  about  i  million ;  electrical  machin¬ 
ery,  about  three-quarters  of  a  million ;  typewriters,  nearly  a  half 
million ;  pipes  and  fittings,  over  a  half  million ;  wire,  about  a 
half  million;  structural  iron  and  steel,  a  little  over  a  million. 
.Agricultural  implements  show  an  increase  during  the  same  period 
of  about  million  dollars. 

TURBO  FOR  NATIONAL  CASH  REGISTER.— The  Na¬ 
tional  Cash  Register  Company,  at  Dayton,  Ohio,  has  purchased: 
an  addition  to  its  present  power  plant  in  the  shape  of  an  Allis- 
Chalmers  turbo -generator  unit,  which,  it  is  expected,  will  be- 
installed  and  in  operation  by  December  of  this  year.  The  new 
unit  is  of  the  standard  design,  the  turbine  having  a  rated  capa¬ 
city  of  1,000  kw,  while  the  generator,  wound  for  60  cycles,  250 
volts,  three  phase,  will  have  a  normal  capacity  of  1,500  kw, 
The  generator  will  be  of  the  enclosed  type,  ventilated  by  means- 
of  air  forced  into  the  interior.  By  having  a  completely  en¬ 
closed  frame,  the  noise  due  to  currents  of  air  rushing  througb 
the  frame  openings  will  be  reduced  to  a  minimum.  The  turbine 
is  designed  to  develop  50  per  cent  overload  when  operating  non¬ 
condensing.  Both  the  turbine  and  the  alternator  direct  coupled 
to  it,  are  the  products  of  the  Allis-Chalmers  Company. 

AUTOMATIC  TELEPHONE  AT  LINCOLN,  NEB.— We 
have  received  copies  of  the  operation  and  maintenance  report 
for  January,  1906,  and  the  annual  report  for  the  3'ear  1905,  of 
General  Manager  F.  E.  Ebersole,  of  the  Lincoln  Telephone  Com¬ 
pany,  Lincoln,  Neb.  This  company  has  been  operating  the  auto¬ 
matic  system  in  Lincoln  for  two  years.  Such  excellent  service- 
lias  it  given  that  its  subscription  list  has  grown  from: 
r,500  to  4,000  subscribers,  while  the  old  Bell  Company  in  the 
same  length  of  time  has  only  increased  'from  2,200  to  2,900,. 
and  this  despite  the  fact  that  just  previous  to  the  advent  of  the 
automatic  plant  the  Bell  Company  replaced  an  old  magneto  equip¬ 
ment  with  a  modern  central  energy  plant,  and  improved  its 
service  immensely.  The  gross  annual  income  for  1905  was 
$77,060,  and  the  net,  $39,006.  Deducting  $24,414  interest  on 
bonds,  there  was  available  for  dividends  a  surplus  of  $14,581. 

LARGE  FOREIGN  TRADE. — The  bureau  of  statistics,  de¬ 
partment  of  commerce  and  labor,  reports  foreign  commerce 
for  May  and  for  eleven  months  ending  May  31.  The  total  for 
the  May  month  of  imports  was  $104,926,583,  and  for  the  eleven 
months,  $1,125,799,761.  The  total  of  May  exports  was  $130,- 
548,367,  and  for  the  longer  period,  $1,618,830,517,  The  excess- 
over  1905  and  1904  is  considerable.  The  export  of  manufac¬ 
tures  for  the  month  was  $56,345,552,  and  for  the  eleven  months, 
$551,117,044,  a  gain  of  eight  millions  and  sixty  millions  respec¬ 
tively  over  1905. 

CROCKER  &  WHjEELER, RAILWAY  GENERATORS.— 
Tfle  Crockex-Wheeler  (Company,  of  Ampere,  N.  J.,  has  recently 
sold  Ihe  Fitchburg  &  Leominster  Street  Railway  Co.,  of  Fitch- 
1  burg,  Masfi^;  too  kw.  direct-jcurr.jnt  geneptor  at  550  volts,  this 
being  ^in.s^ditionaJ  unjt.  to,  them  pilway  power,  equipment. 

CROCKER- WHEELER  CO.,‘  Ampere,  N.  J.,  has  sold  three 
loo-hp  motors  to  the  Wellman-Seaver-Morgan  Co.,  of  Cleve- 
land,_iO.,  to  operate  machinery  built  by  that  firm. 
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_ Financiat  InieUt^ence. _ 

THE  WEEK  IN  WALL  STREET.— Prices  rallied  on  Thurs¬ 
day,  after  undergoing  a  severe  course  of  liquidation,  with  heavy 
declines  throughout  the  entire  list,  but  weakened  again  on  Fri¬ 
day.  Some  bearish  manipulation  was  apparent.  There  was  a 
further  decline  in  Interborough-Metropolitan  common,  which 
action  was  one  of  the  incidents  of  the  week.  All  the  news 
about  the  iron  and  steel  trades  was  of  a  favorable  description, 
but  the  breaks  in  the  United  States  Steel  stocks,  though  pre¬ 
sumably  a  matter  of  sympathy  with  the  general  list,  were  made 
the  occasion  for  some  adverse  rumors  and  a  certain  amount  of 
talk  about  the  possible  active  agitation  of  the  tariff  question. 
•General  weakness  prevailed  among  the  electric  and  traction 
stocks,  .sharp  declines  being  recorded  in  many  cases.  Allis- 
Chalmers  common  declined  3%  and  preferred  2%  points,  the 
closing  quotations  being  and  54  respectively.  General 

Electric  touched  the  lowest  point  of  the  year  for  that  stock — 
i6oH — but  rallied  slightly  and  closed  at  i6ij4,  which  is  a  net 
loss  of  points.  Westinghouse  common  closed  at  154,  a  net 
loss  of  ij4,  and  preferred  180,  a  decline  of  points.  Among 
the  tractions,  Brooklyn  Rapid  Transit  is  down  2^,  the  closing 
price  being  75% ;  Metropolitan  Street  Railway  lost  2J4>  closing 
at  106,  ex  div.,  and  Inter-Metropolitan  common  dropped 
and  preferred  4^2,  the  closing  (quotations  being  36%  and  74, 
respectively.  Western  Union  closed  at  91 and  American  Tele¬ 
phone  &  Telegraph  at  136^^.  Other  closing  quotations  are: 
American  District  Telegraph,  37;  American  Telegraph  &  Cable, 
92:  Central  &  South  American  Telegraph,  140;  Electric  Stor¬ 
age  Battery,  84^^;  and  New  York  &  New  jersey  Telephone, 
147.  The  curb  market  was  heavy  all  the  week,  closing  near 
bottom.  The  sudden  stagnation  in  low-priced  shares  at  the 
end  of  the  week  was  the  feature.  This  was  due  to  the  ruling 
of  the  Stock  Exchange  that  the  New  York  State  law,  imposing 
a  transfer  tax  of  2  cents  per  share  on  all  sales,  regardless  of 
par  value,  must  be  complied  with.  This,  it  is  stated,  means  an 
end  of  manipulation  on  any  scale  in  this  market.  The  brokers 
have  already  begun  to  shift  their  business  to  other  markets, 
such  as  Boston,  where  no  transfer  tax  is  levied.  Following  are 
the  closing  quotations  on  the  Stock  Exchange  July  2: 


June  20 

AllU-Cbalmen  Co . 

Allis. Cbalmers  Co.  p£«l .  -iSH 

American  Diet.  Tel .  :10 

American  Locomotive.  68% 

American  Locomotive  ofd..  ll.Si« 
American  Tel.  A  Cable  —  W) 

American  Tel.  k  Tel .  137 

Brooklyn  Rapid  Transit —  77% 

Electric  Boat .  18 

Electric  Boat  pfd .  6.> 

Electric  Vehicle .  10 

Electric  Vehicle  pfd .  16 


.NEW  YORK 

July  ;t  June  26  July  3 

17%  Oeneral  Electric .  163  161% 

.SO  Hudson  River  Tel . 

30  Interboroutib  Rap.  Tran . 

65%  Alacbay  Cos .  .  73  70 

113  Mackay  Cos  pfd .  72%  60% 

60  Marconi  Tel . 

133  MetiopoliUn  St.  Bv .  *112  ... 

.  74%  N.  y.  A  N.  J.  Tel.. . 

25  Western  Union  Tel .  81%  91% 

70  WestinKhouse  com .  155  152% 

10  WestinKhouse  pfd . 

16 

BOSTON 


American  Tel.  A  Tel..  .. 
(Cumberland  Telephone. 

Edison  ^ec.  Ilium . 

(General  Electric . 

Mass.  Elec.  Ry —  . 


June  26  July  3  June  28 

...  137  133%  Mass.  Elec.  Ry.  pfd  .  88 

116%  Mexican  Telephone  . 

...  '141  242%  New  EuKland  Telephone  .  1.30% 

.  162  Western  T®’.  A  Tel . 

...  19%  18%  Western  Tel.  A  Tel  pfd . 


July  3 


‘i2 


PHILADELPHIA  ' 


June  26 

American  Railways .  51  % 

Elec.  Co.  of  America .  11% 

Elec.  StoroKe  Battery .  70 

Elec.  Storage  Battery  pfd . 


July  3 

51%  Phila.  fUectric . 

11%  Phila.  Rapid- Trans, 
68%  Phila.  Traction . 


June  26  July  3 
....  8%  7% 

....  24%  24% 


CHICAOO 


June  26  July  3 


Chicago  City  Ry . . 

167  ,  1611 

Chicago  Rdiaon . 

.  145 

Chicago  Subway  . . 

52%  .  . 

Chicago  T61.  Co. . ; . 

.117 

Metropolitan Eiev.  om  .... 

26  27 

•  Aaked 

June  26  July  3 

National  Carbon .  85  85 

National  Carbon  pfd .  *117  118 

Union  Traction . . 

Union  Traction  pfd . 


THE  .ALLIS-CHALMERS  BONDS.— The  Allis-Chalmers 
Co.  has  submitted  a  statement  to  the  stockholders  of-  the  pur¬ 
poses  and  the  expected  results  of  the- issue  of  $i2,(X>o,o(X)  of 
5  per  cent  mortgage  bonds  at  8o.  the  purposes  are:  To  pay 
for  the  recent  improvements  and  extensions  of  the  property  of 
the  company,  especially  those  at  the  West  Allis  plant,  for  the 
purpose  of  developing  the  steam  turbine  and  electrical  equip¬ 
ment  business  of  the  company ;  and  also  to  provide  working 
capital  on  a  proper  scale.  The  cost  of  the  new  property  ad(Ied 
to  the  estimated  cost  of  the  additipcs.-to  the  plant  now  being 
erected  at  West  Allis  amounts  to  $jp.5i^.9i4  During  the  past' 
five  years  $4.249,<XX5  has  been  charged -pff  jn  the  expense  ac¬ 
counts  for  depreciation,  maintenan(:e  ^and  repairs,,  The  state¬ 
ment  says :  “When  the  $12,000,000  of  first  mortgage-  l^hds 
shall  have  been  issued  and  sold  ^nfl, the  proceeds  a^iplied  as 
j  proposed,  the  net  working  capital,  being  the  cash  of  qumk  aS^ets' 


available,  after  providing  for  all  current  liabilities  to  the  pub¬ 
lic.  will  amount  to  more  than  $10,000,000.”  It  is  further  said: 
“While  every  effort  has  been  made  during  the  current  year  to 
bring  the  new  products  upon  the  market,  the  management  has 
had  the  additional  expense  and  hindrance  to  profitable  opera¬ 
tion  that  are  incidental  to  the  construction  of  such  extensive  new 
works  as  those  now  approaching  completion  at  West  Allis.  The 
results  of  the  manufacturing  business  for  the  current  year, 
under  the  liberal  charges  for  operating  expenses,  will  prove,  it 
is  expected,  to  have  cost  a  net  loss  of  about  $300,000,  unless 
the  entire  cost  of  establishing  these  new  departments  is  charged 
to  capital  account.” 

DIVIDENDS. — The  Garvin  Machine  Co.  has  declared  its 
semi-annual  dividend  of  3I/2  per  cent  on  the  preferred  stock. 
The  Georgia  Railway  &  Electric  Co.  has  declared  a  regular 
quarterly  dividend  of  $1.25  oil  the  preferred  stock,  payable 
July  20.  The  directors  of  the  Standard  Underground  Cable 
Co.  have  declared  the  regular  quarterly  dividend  of  3  per  cent, 
payable  July  10.  Directors  of  the  Westingjiouse  Machine  Co. 
declared  a  regular  quarterly  dividend  of  2j/2  per  cent,  payable 
July  10.  The  directors  of  the  Birmingham  Railway,  Light  and 
Power  Company  announce  a  2j4  per  cent  dividend,  semi-annual 
on  common  stock  and  3  per  cent  on  preferred  stock  ^of  the  com¬ 
pany  to  be  paid  stockholders  on  June  30,  1906.  The  directors  of 
the  United  Traction  Company,  of  Pittsburg,  have  declared  the 
regular  semi-annual  dividend  of  2j^  per  cent  on  the  preferred 
stock,  payable  July  20. 

INDIANA,  COLUMBUS  &  WESTERN.— The  officers  of  the 
Cincinnati  Traction  have  officially  announced  the  various  trac¬ 
tion  roads  which  are  to  be  merged  into  the  Indiana,  Columbus 
&  Western  under  the  direction  of  the  Widener-Elkins  syndi¬ 
cate.  The  properties  are  the  Dayton,  Springfield  &  Urbana; 
the  Urbana,  Bellefontaine  &  Northern;  the  Columbus,  London 
&  Springfield;  the  Columbus,  Grove  City  &  Southwestern;  the 
Columbus,  Buckeye  Lake  &  Newark;  the  Columbus,*  Newark 
&  Zanesville ;  the  Columbus  &  Lake  Michigan ;  the  Dayton  & 
Western ;  the  Dayton  &  Northern ;  the  Dayton  &  Muncie,  and 
the  Zanesville  Railway,  Light  &  Power  Company.  The  Co¬ 
lumbus,  Indiana  &  Western  has  been  mortgaged  for  $18,250, o(X> 
to  take  up  the  stock  of  the  old  companies,  and  the  mortgage 
will  be  filed  in  sixteen  counties  of  the  State. 

R.  I.  1  ELEPONE  COMPETITION. — The  Home  Telephone 
Co.,  of  Rhode  Island,  is  seeking  to  obtain  a  franchise  in  Provi¬ 
dence  to  compete  with  the  Providence  Telephone  Co.,  one  of 
the  Bell  licensees.  The  Home  Telephone  Co.  has  been  incor¬ 
porated  for  several  years  and  has  obtained  franchises  for  sev¬ 
eral  of  the  smaller  places  in  Rhode  Island.  It  is  capitalized  at 
$2,500,000,  and  has  an  authorized  issue  of  bonds  of  $I,5(X),(XXJ. 
It  contemplates  installing  a  plant  to  handle  the  traffic  of  40,000 
telephones,  and  undertakes,  if  it  obtains  a  franchise,  to  give  a 
free  service  to  its  subscribers  until  5,o<x>  stations  are  in  opera¬ 
tion.  The  Bell  system  is  understood  to  have  betw-een  15,000 
and  20,000  subscribers. 

SENECA-GENEVA  CONSOLIDATION —The  Seneca  Edi¬ 
son  Company,  of  Seneca  Falls,  N.  Y.,  has  made  application  to 
the  State  Commission  of  Gas  and  Electricity  for  permission  to 
consolidate  with  the  Geneva  Power  &  Light  Company.  It  is 
understood  that  the  Geneva  Light  &  Power  Company  is  under 
practically  the  same  control  as  the  Inter-Urban  Gas  Company, 
which  operates  under  the  name  of  the  Seneca  Falls  &  Waterloo 
Gas  Light  Company.  The  Geneva  Power  &  Light  Company 
has  an  authorized  capital  of  $5o,(XX)  and  authorized  bonds  of 
$50,(XX).  The  Seneca  Edison  Company  has  a  paid-in  capital  of 
$50,000  and  $50,(XX)  of  outstanding  5  per  cent  bonds. 

ENFIELD-WINDSOR  LOCKS  DEAL.— A  consolidation  is 
being  completed  of  the  Enfield,  Conn.,  Electric  Light  &  Power 
Co.,  the  Enfield  Gas  Co.  and  the  Windsor  Locks  Electric  Light¬ 
ing  Co.  It  is  proposed  to  call  the  new  property  the  Northern 
Connecticut  Light  &  Power  Company.  The  Enfield  Electric 
Light  &  Power  Co.  with  plant  at  Thompsonville,  has  an 
authorized  capital  of  $50,(xx),  of  which  $14,500  is  paid  in ;  and 
no  bonds.  The  Windsor  Locks  Electric  Lighting  Co.  has  a 
paid-up  capital  of  $20,000  paying  6  per  cent  dividends,  and 
$30,000  of  bonds  outstanding. 

purchase  of  PEORIA  PROPERTIES.— E.  W.  Clark 
&  Co.  and  a  syndicate  of  Philadelphia  have  bought 'into  control 
of  the  system  of  the  Peoria,  Ill.,  Gas  &  Electric  Company.  Mr. 
E/  G.  Schmidt,  who  has  been  managing  the  plants  owned  by  the 
'same  inter'ests  at  Springfield,  Ill.,  will  take  charge  of  the  new 
"pi'ofie'fty.’  - 
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TELEPHONE  DEAL  IN  LOUISVILLE.— At  a  meeting  of 
representatives  of  the  Central  Home  Telephone  Company,  of 
Louisville,  Ky.,  and  of  the  directors  of  the  Independent  Long 
Distance  Telephone  Company,  a  majority  of  the  stock  in  the 
long-distance  company  was  signed  over  to  the  Central  com¬ 
pany,  the  basis  of  exchange  being  two  shares  of  Central  stock 
for  one  share  of  long-distance.  The  Central  Home  Telephone 
interests  were  represented  by  E.  L.  Barber.  The  merger  of  the 
Independent  Long-Distanct  Company  with  the  Central  Home  is  a 
step  to  take  over  the  Louisville  Home  Telephone  Company 
also.  The  Central  Home  has  already  taken  over  the  indepen¬ 
dent  plants  at  Paducah,  Henderson,  Owensboro,  Hopkinsville, 
Paris,  Cynthia  in  Kentucky,  and  the  Vincennes,  Bedford  and 
other  relays  in  Indiana  on  a  favorable  basis  of  transfer.  The 
Home  Telephone  Companies  of  Louisville  and  Lexington  are 
the  next  exchanges  for  which  negotiations  will  soon  be  begun, 
giving  the  Central  Home  Telephone  Company  practically  a  com¬ 
plete  system  of  telephones  in  Indiana  and  Kentucky,  with  con¬ 
nections  extending  as  far  east  as  Pittsburg,  as  far  west  as  St. 
Louis  and  as  far  south  as  Birmingham.  It  is  understood  that 
the  Central  Home  Telephone  Company  will  issue  s  per  cent, 
preferred  stock,  and  that  an  exchange  of  one  share  of  preferred 
stock  and  one  share  of  common  will  be  offered  for  each  share 
of  Louisville  Home  Telephone  stock. 

CHICAGO  EDISON  ANNUAL  REPORT.— The  Chicago 
Edison  Company  has  just  issued  its  annual  report.  The  income 
statement  shows  as  follows  for  the  year  ending  March  31 : 


1906. 

1905- 

1904. 

1903. 

Gross  . 

- $4,744,823 

$4,051,082 

$3,837,659 

$3,409,576 

Exp.  &  rrp.,  renew. 

.etc.  3.«94.798 

2,627,468 

2,515,050 

2,195.647 

Net  . 

-  1,550,025 

1,423,614 

1,322,619 

i,ai3,92Q 

Charges  . 

-  363.976 

360,232 

307,088 

300,990 

Surp.  applic.  to 

div.  1,186,049 

1,063,382 

1,015,531 

912,939 

Dividends  . 

887,556 

789,262 

720,526 

593,346 

Surplus . 

-  *298,493 

274,120 

295.005 

319,593 

*100,000  of  this 

amount  set  aside 

as  special  depreciation  reserve,  leaving 

a  surpitis  of  $198,493  to  be  carried  forward  to  profit  and  loss. 

The  company  has  a  bonded  debt  of  $6,983,000  and  capital  stock 
of  $12,011,203.  Its  physical  plant,  etc.,  inventories  at  $20,291,885. 
In  addition  to  the  liabilities,  the  company  guarantees  the  princi¬ 
pal  and  interest  on  $227,000.  and  interest  on  $33,000  bonds  of 
the  Chicago  Sectional  Electric  Underground  Co.,  and  principal 
and  interest  on  $500,000  5  per  cent,  debentures  received  from 
the  Commonwealth  Electric  Co.  The  company’s  capital  stock 
was  increased  $1,000,000  during  the  year.  President  Insull  says 
that  the  continued  success  of  the  Fisk  Street  turbine  generating 
station  leads  the  directors  to  enlarge  its  capacity.  Four  more 
turbines  have  been  ordered  and  will  be  installed.  The  total 
capacity  of  plant,  on  March  31,  was  90,000  horse-power. 

PORTLAND,  ME.,  LIGHTING  DEAL. — Negotiations  are  in 
progress  for  the  purchase  of  the  Consolidated  Electric  Light 
Company  and  of  the  Portland  Electric  Light  &  Power  Com¬ 
pany  by  a  syndicate  of  New  Yorkers  represented  by  the  banking 
firm  of  Arthur  B.  Leach  &  Co.  The  matter  has  now  gone  so 
far  that  the  directors  of  the  Consolidated  have  voted  to  sell  a 
majority  of  the  stock  of  their  corporation  to  the  syndicate.  The 
syndicate  which  has  bargained  for  the  Consolidated  and  is  ne¬ 
gotiating  for  the  Portland  Company  has  an  option  upon  a  power 
plant  at  West  Buxton,  and  it  is  given  out  that  whether  the 
Portland  is  purchased  or  not  the  company  will  close  the  deal 
for  this  power  and  erect  a  great  power  station  there,  retaining 
the  present  steam  plant  in  this  city  as  an  emergency  plant.  The 
Consolidated  Company  is  capitalized  for  $500,000,  the  par  value 
of  the  shares  being  $10.  The  offer  accepted  by  the  directors  is 
for  $12  a  share  for  the  majority  of  the  stock,  the  purchasers 
agreeing  to  take  at  the  same  figure  all  of  the  additional  stock 
which  the  holders  desire  to  sell.  Another  condition  of  the  con¬ 
tract  is  that  the  purchasers  of  the  stock  of  the  company  will 
buy  all  of  its  bonds  which  are  offered  to  it  at  par  and  accrued 
interest,  if  offer  is  made  on  or  before  July  19. 

MONTANA  TELEPHONE  DEAL. — The  Rocky  Mountain 
Bell  Telephone  Company  has  acquired  the  Lewiston,  Mont., 
Telephone  Company,  which  operates  300  miles  of  line  between 
Great  Falls  and  Lewiston.  It  has  been  connected  with  the  Bell 
system.  'I'his  is  one  of  the  extensions  which  the  company  is 
making.  Several  local  connections  are  to  be  added  and  the 
line  cleared  to  Cheyenne,  Wyo.  During  the  present  year  the 
gap  of  300  miles  between  Denver  and  the  terminals  west  of  the 
Missouri  river  will  be  closed,  making  it  possible  to  talk  directly 
from  Salt  Lake  with  the  Eastern  cities.  When  all  the  com¬ 
pany’s  plans  are  carried  out  it  will  be  possible  to  talk  direct 
with  the  cities  on  the  Atlantic  seaboard.  The  cost  of  connect¬ 
ing  up  this  long  gap  will  amount  to  $5,000,000.  Two  routes 


will  probably  be  taken,  one  along  the  Union  Pacific  and  the 
other  on  the  line  of  the  Santa  Fe  Railroad.  Experiments  are 
being  made  to  increase  the  efficiency  of  the  present  instruments 
with  a  view  to  this  transcontinental  business. 

CINCINNATI  LIGHTING  DEAL.— Papers  in  the  lease  of 
the  Cincinnati  Gas  &  Electric  Company  to  the  Union  Gas  & 
Electric  Company  have  been  signed  and  the  new  management 
assumes  control  of  the  local  company  July  i.  In  the  next  five 
years  $2,000,000  will  be  spent  on  improvements,  and  it  is  stated 
that  a  new  electric  lighting  plant  will  be  erected.  The  deal 
which  has  just  been  completed  involves  about  $56,000,000.  The 
guarantee  of  dividends  is  secured  by  a  deposit  of  $3,000,000  by 
the  Eastern  syndicate,  and  following  is  the  rate  of  dividends 
which  will  be  paid:  per  cent  until  July,  1908;  per  cent 

from  July,  19^8,  to  July,  1910;  5  per  cent  for  the  remainder 
period  of  the  95-year  lease.  Under  the  terms  of  the  lease,  the 
city  has  the  privilege  to  acquire  the  local  property,  but  if  such 
action  takes  place,  the  lessee  has  the  privilege  of  purchasing  the 
entire  capital  of  the  Cincinnati  Gas  &  Electric  Company  at  $110 
per  share. 

NORTHERN  OHIO  TRACTION.— It  is  stated  that  the  Nor¬ 
thern  Ohio  Traction  &  Light  Co.  will  take  over  the  Canton- Akron 
system.  The  former’s  stock  will  be  increased  for  the  purposes 
and  the  latter’s  bonds  will  be  gpiaranteed,  its  preferred  stock 
being  retired  and  its  common  exchanged  for  that  of  the  North¬ 
ern  Ohio.  When  the  transaction  is  completed  the  Northern  Ohio 
Traction’s  capital  stock  will  be  $10,000,000,  its  outstanding  bonds, 
$900,000,  and  its  earnings  this  year  about  $1,700,000.  The  North¬ 
ern  Ohio  Traction  owns  the  interurban  line  from  Cleveland  to 
Akron  and  Barberton  and  the  city  lines  and  lighting  plants  of 
Akron  and  Barberton,  with  a  line  to  Kent  and  Ravenna.  The 
Canton-Akron  system  includes  the  line  from  Canton  to  Akron 
with  the  city  lines  of  Canton  and  Massillon  and  the  new  inter¬ 
urban  line  from  Canton  to  New  Philadelphia  and  the  Tuscarawas 
Traction  Co.,  altogether  about  87  miles.  The  Canton-Akron  has 
outstanding  $2,000,000  bonds  and  about  $1,800,000  stock. 

HEANY  WIRE  DEAL. — Our  York,  Pa.,  correspondent  re¬ 
ports  that  a  deal  has  been  completed  whereby  the  Heany  Fire 
Proof  Wire  Company  purchased  the  plant  of  the  Norway  Iron 
&  Steel  Company  for  a  consideration  of  $366,000.  T.  A.  W. 
Shock  will  be  the  general  manager  of  the  new  firm,  which  now 
has  a  capitalization  of  $50,000.  The  capitalization  will  be  in¬ 
creased  to  $1,500,000  in  the  near  future.  The  Heany  Company 
will  take  possession  of  the  Norway  Iron  &  Steel  Company 
plant  immediately.  Wire  insulating  machines  will  be  built  in 
the  present  machine  shop.  The  foundry  shop  will  be  equipped 
with  wire  machines.  For  the  present  the  company  will  not 
“draw”  its  own  wire.  The  demand  for  Heany  wire  compelled 
the  acquisition  of  new  facilities.  The  officers  of  the  new  com¬ 
pany  are:  President,  W.  F.  Bay  Stewart;  treasurer,  C.  C.  Frick; 
secretary.  A.  R.  Brodbeck,  Hanover;  directors,  R.  H.  Shindle 
and  D.  F.  Lafean. 

WIDENER-ELKINS  IN  OHIO. — Through  the  Cincinnati 
traction  interests  working  for  the  Widener-Elkins  syndicate,  all 
of  the  Ohio  traction  properties  controlled  by  the  Philadelphia 
syndicate  are  being  brought  under  one  management.  A  holding 
company  (the  Indiana,  Columbus  &  Eastern  Traction  Ck).),  with 
capital  of  $12,000,000,  has  been  incorporated.  The  holding  com¬ 
pany  will  take  over  the  Appleyard  lines,  the  Dayton  &  Northern, 
Dayton  &  Western,  Zanesville  Railway  Light  &  Power  Co.,  Day- 
ton  &  Muncie  Co.,  Columbus  &  Lake  Michigan  Co.,  Columbus, 
Newark  &  Zanesville  Co.,  Buckeye  Lake,  Newark  &  Columbus 
Co.,  and  a  number  of  other  properties. 

INTERNATIONAL  TRACTION  BONDS.— The  committee 
of  the  New  York  Stock  Exchange  has  listed  International  Trac¬ 
tion  Company,  $17,940,000  fifty-year  4  per  cent  collateral  trust 
coupon  bonds  of  1949  for  $1,000  each,  the  committee  being  em¬ 
powered  to  add  to  the  list  from  time  to  time,  before  Jan.  i, 
1907,  $300,000  additional,  making  the  total  authorized  to  be 
listed  $18,240,000. 

HUDSON  RIVER  POWER.— The  Hudson  River  Electric 
Power  Co.  shows  gross  earnings  of  $66,407  for  May,  and  $818,782 
for  the  twelve  months.  The  net  for  the  twelve  months  is 
$388,140,  an  increase  of  $123,129  over  last  year.  The  company 
has  $2,500,000  bonds  and  $6,000,000  of  stock  and  controls  sev¬ 
eral  subsidiary  companies. 

NEW  ORLEANS  EARNINGS.— The  New  Orleans  Railway 
&  Light  Company  shows  for  May  gross  earnings  of  $470,901, 
and  net  of  $261,047,  with  a  surplus  over  charges  of  $55,048.  The 
five  months  show  $2,452,810  gross ;  net  over  charges  of  $412,180. 

HALSEY  ELECTRIC  GENERATOR  CO.,  of  Jersey  City, 
N.  J.,  has  reduced  its  capital  stock  from  $10,000,000  to  $i,ooo/xx). 


July  7,  1906. 
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1  HE  BALI  IMORE'^MERGER. — At  the“Sp^ciaI  meetings  of 
the  stockholders  of  the  Consolidated  Gas  Co.  of  Baltimore 
and  of  the  Consolidated  Gas,  Electric  Light  &  Power  Co.,  held 
on  June  20,  the  proposed  consolidation  was  approved.  The  new 
company  will  be  knowfl,  as  the  Consolidated  Gas,  Electric  Light 
&  Power  Co.  The  following  directors  were  elected :  S.  Davies 
Warfield,  Gen.  Ferdinand  C.  Latrobe,  Alten  S.  Miller,  Alexan¬ 
der  Brown,  Charles  T.  Crane,  Charles  H.  Dickey,  Francis  H. 
Hambleton,  Frederick  W.  Wood,  Charles  Adler,  Fairfax  S. 
Landstreet,  Thomas  J.  Hayward  and  William  A.  Marburg,  all 
of  Baltimore,  and  John  B.  Dennis,  Anthony  N.  Brady  and 
Thomas  F.  Ryan,  of  New  York.  Mr.  Warfield  was  made  chair¬ 
man  of  the  board,  which  selected  the  following  officers :  Presi¬ 
dent,  Gen.  Ferdinand  C.  Latrobe ;  vice-president  and  general 
manager,  Alten  S.  Miller;  treasurer,  Joseph  W.  Clark;  assistant 
treasurer,  W.  Stewart  Symington;  secretary,  Charles  M.  Cohn; 
manager  of  electrical  department,  Douglas  Burnett.  The  con¬ 
solidation  is  based  on  a  capitalization  of  $13,360,088,  consist¬ 
ing  of  $6,360,054  of  6  per  cent  cumulative  preferred  stock,  the 
same  amount  of  common  stock  and  $700,000  of  6  per  cent  prior 
lien  stock.  Of  this  issue,  the  holders  of  Consolidated  Gas  Co. 
stock  receive  $8,616,774  in  the  new  preferred  and  $5,385484  in 
the  common  stock  of  the  new  corporation.  The  last  is  fully 
underwritten  and  is  redeemable  at  $40  a  share  in  cash.  Pre¬ 
ferred  stockholders  of  the  power  company  receive  $3,000,000  in 
the  new  preferred,  $2,400,000  in  new  common.  The  common- 
stock  holders  of  this  company  get  $1,800,000  in  the  new  com¬ 
mon.  The  prior  lien  6  per  cent  stock  is  undisturbed.  This 
capitalization  amounts  to  more  than  the  $13,360,088  given  as  the 
total  stock  issue,  but  will  be  reduced  by  the  cancellation  of 
the  new  securities,  to  which  the  holdings  of  gas  stock  in  the 
power  company  are  entitled.  The  holders  of  this  stock  have 
their  protection  in  the  414  per  cent  bonds  of  the  consolidated 
company,  for  which  the  stock  of  the  gas  company  was  origin¬ 
ally  pledged  as  collateral. 


LIGHT  AND  POWER  AT  MINNEAPOLIS.— The  Minne¬ 
apolis  General  Electric  Co.,  managed  by  Stone  &  Webster,  re¬ 
ports  as  follows : 


Gross  earnings  . 

April,  ’06. 

April,  ’05. 

Increase. 

$62,136.75 

$55,083.22 

$7,053-53 

Operat’g  exp.,  incr’dg  taxes 

32,199.70 

29.859-71 

2.339-99 

Net  earnings  . 

829.93705 

$25,223.51 

9,069.84 

$4,713-54 

Interest  charges  . 

8,908.33 

161.51* 

Balance  . 

REPORT 

$21,026.72 

FOR  12  MONTHS 

April  30,  ’06. 
$759,064.67 

$i6,153..67 

ENDING. 

April  30,  '05. 

$4,875-05 

Increase. 

Gross  earnings  . 

$667,191.49 

$91,873-38 

Opert’g  exp.,  incl’d’g  taxes 

398.443-73 

325.379-68 

73.064-05 

Net  earnings  . 

$360,621.14 

$341,81 1.81 

$18,809.33 

Interest  charges  . 

108,481.20 

»«3,33S-31 

4.85411* 

Balance  . 

$252,139.94 

$228,476.50 

$23,663.44 

’•Decrease 

Construction  charges  during 

month  of  April, 

1906 . 

•  $90,907.60 

Construction  charges  during  12  months  ending  April  30,  '06. 

CONDENSED  BALANCE  SHEET. 

.$1,262,950.31 

Anets — 

Plant  . $6,571,642.89 

Current  assets  .  61,025.07 

Bills  receivable .  110,601.95 

Treasury  bonds  ....  672,000.00 

Cash  .  452,875.00 

Certificates  of  deposit  443,801.75 

$8,311,946.66 


April  30,  1906. 


Liabilities — 

Stock,  common  . . 
Stock  preferred,. 
Bonds,  6  per  cent 
Bonds,  5  per  cent 
Accounts  payable. 
Bills  not  yet  due. 

Suspense  . 

Improvement  fund.. 
Reserve  &  surplus... 


$1,500,000.00 

1,000,000.00 

690,000.00 

4,310,000.00 

39,517.61 

121,589.27 

13,861.23 

180,000.00 

456,978.55 


$8,31 1,946.66 

Note. — The  large  amount  of  cash  on  hand  is  due  to  the  sale  of  bonds 
on  account  of  the  Taylor’s  Falls  power  development. 

AUTOMATIC  TELEPHONE  CAPITAL.— A  call  for  a 
special  meeting  of  the  stockholders  of  the  Automatic  Electric 
Company  has  been  issued  to  vote  on  the  proposition  of  issuing 
$1,000,000  of  new  stock.  This  will  make  the  authorized  capitaliza¬ 
tion  of  the  company  $5,000,000.  It  is  the  plan  of  the  directors  to 
issue  the  new  stock  to  share  owners  at  par.  The  proposed  in¬ 
crease  in  the  capital  is  asked  on  account  of  the  necessity  of  in¬ 
creasing  plant  capacity.  While  the  Automatic  Electric  Company 
has  never  made  public  a  financial  statement,  it  is  understood  that 
the  business,  both  domestic  and  foreign,  is  growing  rapidly,  and 
it  is  the  desire  of  the  management  to  greatly  enlarge  the  factories. 
In  1903  the  company  reported,  unofficially,  earnings  amounting  to 
a  little  over  $400,000,  and  since  May  of  that  year  dividends  of  8 
per  cent  have  been  distributed  to  the  stockholders.  The  company 
manufactures  telephone  instruments  and  switchboards,  using  the 
patents  of  the  Strowger  Automatic  Telephone  Exchange.  The 
Illinois  Tunnel  Company  uses  the  Automatic  Electric  Company’s 
instruments,  and,  while  there  is  no  other  relationship  existing 
between  the  two  organizations,  the  control  of  each  concern  rests 


with  the  same  interests.  The  stock  has  been  offered  recently  at 
102,  with  97  bid.  The  company  has  no  bopded  indebtedness. 

WYOMING  VALLEY  CONSOUD^TION.- The  United 
Gas  Improvement  Co.  of  Philadelphia,'  Pa.,  has  secured  con¬ 
trol  of  the  Nanticoke  Electric  C&q"  -  Hazleton  Electric  Co. 
and  the  Wyoming  Valley  Electric  (^o.,  which  controls  the  plants 
in  the  several  towns  on  the  weit  side  of  the ‘river  opposite 
Wilkesbarre,  Pa.  The  purchases  include  also  15  companies 
between  Overbrook  and  Paoli,  Pa.  The  United  Gas  Improve¬ 
ment  Co.  has  also  completed  the  purchase  of  a  majority  of  the 
stock  of  the  Dauphin  County  Gas  Co.  The  latter  has  its  offices 
and  plant  at  Steelton  apd  supplies  gas  to  all  the  towns  in 
southern  Dauphin  County  and  also  several  in  Cumberland 
County.  The  company  is  capitalized  at  $162,000.  The  Dauphin 
County  Gas  Company,  of  Steelton,  Pa.,  controls  companies  in 
Steelton,  Oberlin,  Middleton,  Paxtang,  Marysville,  Penbrook, 
Lemoyne,  Enola  and  New  Cumberland,  15  companies  between 
Overbrook  and  Paoli,  near  Philadelphia,  one  near  Wilkesbarre 
and  several  in  the  suburbs  of  Chicago.  The  original  Dauphin 
County  Gas  Company  was  capitalized  at  $162,000,  and  C.  H. 
Geist,  of  Overbrook,  was  the  president. 

OHIO  TRACTION  CAPITAL.— The  Widener-Elkins  Hold¬ 
ing  Company,  under  the  name  of  the  Indiana,  Columbus  &  East¬ 
ern  Railroad,  increased  its  capitalization  under  Ohio  laws  from 
$1,000,000  to  $12,000,000.  The  corporation  is  controlled  by  Phila¬ 
delphia  and  West  Virginia  capital.  Of  this  amount,  100,000 
shares  are  common  and  10,000  shares  are  5  per  cent  preferred 
stock.  At  the  same  time  that  this  increase  in  capital  was  filed 
the  Columbus,  Newark  &  Zanesville  Corporation  reduced  its  capi¬ 
tal  from  $1,500,000  to  $850,000,  retiring  the  preferred  stock.  This 
was  followed  by  the  filing  of  an  increase  of  the  same  road,  the 
Columbus,  Newark  &  Zanesville,  from  $850,000  to  $6,250,000,  of 
which  249,000  shares  are  common  and  5,000  shares  6  per  cent  pre¬ 
ferred.  Amendments  to  the  charters  of  both  companies  were  also 
filed,  indicating  changes  in  the  routes  of  the  roads.  These  amend¬ 
ments  to  the.  charters  and  the  increases  in  the  capitalization  are 
incident  to  disposing  of  all  the  details  concerning  the  amalgama¬ 
tion  of  the  various  Ohio  interurbans  recently  taken  over  by  the 
Widener-Elkins  syndicate. 

COMMONWEALTH  ELECTRIC  REPORT.— The  Com¬ 
monwealth  Electric  Company,  of  Chicago,  is  the  organization 
that  represents  the  Chicago  Edison  system  in  the  outlying  or 
suburban  districts,  and  will  ultimately  operate  the  whole  net¬ 
work.  It  has  just  made  its  annual  report  as  follows: 


1906. 

1905- 

Increase. 

Gross  income  . 

$1,816,765 

$691,007 

Operating,  repairs  and  re¬ 
newals  &  general  exp.  1,803,214 

1,228,404 

574.810 

Net  income  . 

.  $704,558 

$588,361 

$116,197 

Interest  on  bonds  & 

debt.  363,888 

305.069 

58,819 

Balance  * . 

.  $340,669 

$283,292 

$57,377 

Depreciation  reserve 

....  I  19,000 

102,000 

17,000 

Surplus  for  year 

$181,292 

$40,377 

TOLEDO  RAILWAYS  &  LIGHT.- 

—The  Toledo  Railways  A 

Light  Company  has  issued  its  statement  of  May  and  five  months 

as  follows : 

1906. 

1905. 

1904. 

May  gross  . 

$167,847 

$154,492 

$142,581 

78,864 

Expenses  and  taxes 

93.855 

82,740 

May  net  . 

$73,992 

$71,752 

$63,717 

Charges  . 

42.243 

41.894 

41,862 

May  surplus  . 

Five  months’  gross. 

$31,749 

$29,858 

$21,855 

78.4,391 

677,222 

Expenses  and  taxes. 

420,494 

380,023 

Five  months’  net. 

$363,897 

$349,678 

$297,199 

Charges  . 

211,451 

212,043 

208,706 

Five  months’  surp. 

$152,446 

$137,635 

$88,493 

WATERTOWN  LIGHT  &  POWER.— A  new  consolidation 
is  that  of  the  Watertown  Electric  Light  Company  with  the  Gas 
Light  Company  of  the  same  city.  New  York  State;  unitfng  the 
interests  of  J.  B.  Taylor  and  D.  C.  Middleton,  who  will  be 
directors,  with  G.  S.  McCartin,  E.  Brown,  J,  D.  McMahon  and 
J.  T.  Lynn.  The  new  company  will  have  a  capital  stock  of 
$1,000,000,  and  will  control  all  the  practical  water  power  ad¬ 
jacent. 

MICHIGAN  TELEPHONE  CERTIFICATES.— The  Com¬ 
mittee  of  the  New  York  Stock  Exchange  has  listed  Michigan 
State  Telephone  Company,  $3,500,000  common  stock  voting  trust 
certificates,  $5,656,000  first  mortgage  twenty-year  5  per  cent 
coupon  bonds  of  1924  for  $1,000  and  $500  each,  and  $2,285,000 
6  per  cent  cumulative  preferred  stock. 
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MOBILE,  ALA. — S.  H.  Hinckley,  consulting  engineer  of  Mobile,  esti¬ 
mates  the  cost  of  constructing  a  municipal  electric  lighting  plant  for 
Mobile,  at  $75,000.  P.  J.  Lyons  is  mayor. 

fi.\DSDEN,  ALA. — The  Roberts  &  Abbott  Company,  of  Cleveland, 
Ohio,  has  been  awarded  the  contract  for  the  engineering  work  for  the 
proposed  interurban  freight  line  to  be  built  from  Gadsden  to  Tusaloosa, 
by  the  wfty  of  Birmingham.  The  main  line  and  siding  will  include  about 
130  miles  of  track.  The  final  surveys  for  the  line  will  be  made  im¬ 
mediately.  The  Tidewater  Development  Company,  of  which  J.  M.  Dew¬ 
berry  is  president,  is  promoter  of  the  project. 

PHOEXX,  .ARIZ. — The  Pacific  Gas  &  Electric  Company  is  making  a 
number  of  improvements  and  increasing  the  capacity  of  its  plant.  The 
company  has  recently  entered  into  a  contract  with  the  Government  to 
furnish  electricity  for  power  for  work  to  be  done  at  the  new  diversion 
dam  to  be  built  at  Granite  Falls.  The  old  direct-current  street  lighting 
system  has  recently  been  replaced  with  new  enclosed  alternating-current 
arc  lamps  at  a  cost  of  $7,000. 

BOONEVILLE,  ARK. — A.  Robbecke  has  been  granted  a  30-year 
franchise  to  operate  an  electric  lighting  plant  in  this  city. 

NASHV'ILjLE,  .ARK. — A  proposition  has  been  subntit^ed  to  City 
Council  by  the  Brown-Henderson  Improvement  Company  for  the  in¬ 
stallation  of  water  works  and  an  electric  light  plant. 

ANAHEIM,  CAL. — The  Board  of  Trustees  will  receive  sealed  bids 
until  July  26,  for  a  telephone  and  telegraph  franchise. 

LOS  ANGELES,  CAL. — The  City  Council  has  offered  for  sale  a 
street  railway  franchise,  beginning  at  Seventh  Street  and  Broadway  and 
running  to  the  city  limits. 

LOMPOC,  CAL. — C.  P.  Baird,  who  is  connected  with  the  Valley  Elec¬ 
tric  Company  of  Santa  Maria,  is  looking  over  the  ground  with  a  view  to 
putting  in  an  electric  plant  here. 

BISHOP,  CAL. — An  additional  generator  will  be  installed  in  the  Bul¬ 
lion  mine  to  furnish  power  for  an  air  compressor,  which  will  be  soon 
installed.  A.  E.  Vandercock  is  superintendent. 

SANTA  ROSA,  CAL. — An  ordinance  has  been  passed  by  the  City  Coun¬ 
cil  granting  the  Santa  Rosa  &  Northern  Railway  Company  the  right  to 
construct  and  operate  a  railway  on  certain  streets  in  this  city. 

SACRAMENTO,  CAL. — The  Eureka  Lake  &  Water  Company  has  been 
taken  over  by  E.  J.  McCutcheon,  president  of  the  Gaston  Mine,  at  Gaston. 
It  is  reported  that  the  company,  in  addition  to  a  project  of  piping  water 
from  the  Sierras  to  San  Francisco,  will  erect  a  large  hydro-electric  power 
plant  at  a  suitable  point  on  the  system  W’here  between  15.000  and  20,000 
hp  is  said  to  be  available. 

RED  BLUFF,  CAL. — The  transmission  line  from  the  Volta  power  plant 
of  the  Northern  California  Power  Company,  near  Mentor,  to  connect 
with  the  system  of  the  California  Gas  &  Electric  Corporation  is  com¬ 
pleted.  Aluminum  wires  were  strung  for  the  entire  distance  and  there  is 
a  1, 000- foot  span  across  the  Sacramento  River  at  Tetftma,  the  wires 
being  placed  110  feet  above  high-water  mark.  The  initial  transmission  from 
the  Volta  plant  will  be  at  66,000  volts.  The  new  line  will  give  nearly 
every  point  in  Butte,  Tehama  and  Shasta  counties  from  two  to  four 
chances  of  having  uninterrupted  electric  service. 

DUR.ANGO,  COL. — Thomas  L.  Loftus  has  been  granted  a  franchise 
for  an  electric  light  and  power  plant. 

SOUTHINGTON,  CONN. — The  Connecticut  Railway  &  Light  Company 
will  soon  install  a  day  power  service  in  this  town. 

MIDDLETOWN,  CONN. — The  water  commissioners  of  this  city  are 
contemplating  putting  in  an  electric  system  for  turning  the  water  from 
Higby  Reservoir  into  the  city  mains. 

TORRINGTON,  CONN. — Owing  to  the  inefficiency  of  the  present 
lighting  system.  Warden  Dayton  has  been  authorized  by  the  board  of 
warden  and  burgesses  to  confer  with  the  Torrington  Electric  Light  Com¬ 
pany  regarding  the  substitution  of  arc  lamps  for  the  incandescent  lamps 
now  in  use. 

MIDDLETOWN,  CONN. — The  municipal  authorities  of  Middletown 
and  Meriden  have  taken  measures  to  promote  the  construction  of  a  street 
railway  between  the  two  towns.  The  Common  Council  of  this  city  has 
appointed  a  committee  to  take  the  matter  up,  and  a  committee  will  soon 
be  appointed  by  the  Meriden  Council. 

NEW  H.AA’EN,  CONN. — The  Consolidated  Railway  Company  is  pre¬ 
paring  plans  for  an  addition  to  its  power  plant  in  this  city.  .Additions 
to  the  equipment,  consisting  of  three  500-hp  boilers,  with  a  large  gen¬ 
erator  set  and  condensers,  will  also  be  made.  The  company  will  also 
enlarge  its  power  plant  at  Branford;  the  present  building  will  be  carried 
up  two  stories  and  several,  new  boilers  of  200-hp , capacity  will  be  in¬ 
stalled. 

WILMINGTON,  DEL. — The  Brandywine  Gas  &  Electric  Company  has 
applied  to  the  Council  for  a  franchise  to  operate  an  electric  plant  in 
this  city.  ‘ 

.  WASHINGTON,  D.  C. — Bids  will  be'  received  until  July  10  at  the 
Bureau  of  Supplies  and  .Accounts,  Nkvy  Department,  Washington,  D.  C., 


to  furnish  at  the  Navy  Yards,  at  Portsmouth,  N.  H.;  Boston,  Mass.; 
Newport,  R.  I.;  New  -York,  N.  Y.;  League  Island,  Pa.;  Annapolis,  Md. ; 
Washington,  D.  C.,  and  Norfolk,  Va.,  naval  supplies  as  follows;  Schedule 
2-^Arc  lamps,  electrical  supplies,  conduit  and  fittings,  incandescent  lamps, 
etc.  Schedule  3 — Steel  rivets,  motoj-  generator  set,  etc.  Schedule  4 — Rod 
and  sheet  copper,  sheet  brass,  iron  wire,  etc.  Schedule  5 — Portland 
cement,  hydraulic  packs,  drills,  sheet  brass,  etc.  Schedule  6 — Motor,  etc. 
Address  H.  T.  B.  Harris,  Paymaster  General,  U.  S.  N. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  July  12  by  Captain 
John  Stephen  Sewell,  Corps  of  Engineers,  U.  S.  A.,  at  U.  S.  Soldiers’ 
Home,  for  erecting  power  house,  installation  of  boiler  plant,  generating 
machinery,  main  switchboard,  steam  laundry  equipment,  refrigeratinig 
plant  and  power  house  piping;  also  for  tunnels  and  conduits  for  hot  water 
distribution  from  Central  Station,  also  for  steam,  refrigeration  and  elec¬ 
tricity;  for  construction  of  pipes  and  mains  in  tunnels  and  conduits  for 
above,  ventilating  and  heating  apparatus  in  the  new  mess  hall  and  dormi¬ 
tory  building.  Bids  will  be  received  until  July  24  at  the  Bureau  Supplies 
and  Accounts,  Navy  Department,  Washington,  D.  C.,  to  furnish  at  the 
Navy  Yards,  Mare  Island,  Cal.,  and  Puget  Sound,  Wash.,  a  quantity  of 
naval  supplies  as  follows:  Schedule  12 — Motor,  incandescent  lamps,  arc 
lamps,  dry  battery  cells,  electrical  supplies,  etc.  Schedule  14 — Hydraulic 
jacks,  drills,  valve  reseating  machine,  etc.  .Applications  for  proposals 
should  designate  the  schedule  desired  by  number.  11.  T.  B.  Harris, 
Pi-ymaster-General,  *U.  S.  N. 

MEADOWS,  IDA. — Plans  are  being  made  by  J.  E.  Goodman  and  B. 
A.  Chisholm  for  the  construction  of  an  electric  plant  at  Little  Salmon 
Falls,  about  16  miles  north  of  this  place.  The  electricity  generated  will 
be  used  for  the  operation  of  the  mines  on  Granite  Mountains,  for  light¬ 
ing  and  other  purposes. 

AURORA,  ILL. — Preparations  are  being  made  for  installing  a  new 
engine  in  the  municipal  electric  lighting  plant. 

MASON  CITY,  ILL. — A  new  municipal  lighting  plant  is  to  be  in¬ 
stalled  at  once  in  this  city. 

CHICAGO  HEIGHTS,  ILL. — Plans  are  being  made  for  the  buildings 
for  the  new  power  plant  of  the  Federal  Furnace  Company  at  107th 
Street  and  Calumet  River  which  will  cost  over  $100,000. 

WABASH,  IND. — The  Home  Telephone  Company  has  commenced  the 
work  of  improving  its  plant  that  will  cost  upwards  of  $40,000.  -A  multiple 
system  is  to  be  installed. 

RICHMOND,  IND. — Contracts  for  equipment  of  the  municipal  elec¬ 
tric  light  plant  have  been  awarded  to  the  General  Electric  Company, 
the  Westinghouse  Electric  Company,  and  the  Sterling  Boiler  Company. 
About  $30,000  will  be  expended. 

RICHMOND,  IND. — The  Home  Telephone  Company  is  now  making 
plans  for  the  installation  of  a  complete  modern  and  up-to-date  tele¬ 
phone  system  in  this  city.  It  is  planned  to  install  new  switchboards, 
telephones  and  other  equipment. 

ROME  CITY,  IND. — What  was  heretofore  known  as  the  McCarthy 
telephone  exchanges  in  this  vicinity,  including  Rome  City,  Brimfield  and 
Albion,  have  been  purchased  by  the  Bell  Telephone  Company  and  hereatter 
will  be  operated  under  the  management  of  A.  R.  Ottis,  of  Kendallville. 

EVANSVILLE,  IND. — The  Evansville  Gas  &  Electric  Light  Com¬ 
pany  has  recently  installed  a  500-kw  turbo-generator  in  its  power  plant 
on  Division  Street.  The  company  has  also  placed  orders  for  two  more 
turbo-generators  of  1,000  and  1,500  kw  capacity,  respectively,  to  be 
installed  not  later  than  November  15. 

MARION,  IND. — The  organization  of  the  Citizens’  .Automatic  Tele¬ 
phone  Company  has  been  completed.  The  directors  have  been  author¬ 
ized  to  issue  bonds  for  $300,000,  of  which  $60,000  must  be  retained  tor 
future  extensions,  and  the  remainder  to  be  sold  and  the  proceeds  used 
for  the  construction  and  installation  of  the  plant  in  this  city.  C.  L. 
Fisher  is  president. 

KOKOMO,  IND. — The  Kokomo,  Marion  &  Western  Traction  Company 
is  making  .extensive  improvements  and  additions  to  its  power  plant.  The 
company  has  recently  placed  orders  with  the  .Allis-Chalmers  Company, 
of  Milwaukee,  Wis.,  for  a  i,ooo-kw,  three-phase,  60  cycles,  2,300-volt, 
turbo-generator  unit,  a  30-kw,  direct-connected  engine  type  exciter  set, 
and  a  35-kw  motor-generator  set  together  with  switchboard,  etc. 

TULSA,  I.  T.— The  directors  of  the  Tulsa  Water,  Light  &  Power 
Company  have  voted  to  issue  $300,000  bonds  for  rebuilding  the  local 
water  system. 

DES  MOINES,  lA.— J.  G.  Runds,  one  of  the  bondholders  of  the 
Iowa  Heat,  Light  &  Power  Company,  purchased  the  North  Des  Moines 
plant  of  the  company  at  a  sheriff’s  sale  for  $13,450. 

ESSEX,  lA. — John  .A.  Master,  manager  of  the  Shenandoah  Electric 
Light  &  Power  Company  has  been  in  this  city,  looking  over  the  field,  with 
a  view  of  establishing  an  electric  lighting  system,  at  a  cost  of  $5,000. 

SHENANDOAH.  LA.— John  A.  Masters,  president  Shenandoah  Ice, 
Power,  Heat  &  Light  Company,  writes  that  it  is  proposed  to  install  two 
200-kw  direct-connected  units, '  alternating  current,  two-phase,  to  Corliss 
Or  four-valve  engines,  water  tube  boilers,  and  a  new  fireproof  power  house; 
probable  cost  of  .’injprqveihents,  $30,000- to  $35,000. 
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HUMBOLDT,  KAN. — The  City  Council  has  granted  a  franchise  to 
V.  G.  Shinkle  and  others  to  build  and  operate  an  electric  lighting  sys¬ 
tem  in  this  city. 

COFFEYVILLE,  KAN. — The  Missouri  &  Kansas  City  Telephone  Com¬ 
pany  contemplates  installing  a  plant  in  this  city,  which  will  cost  from 
$90,000  to  $100,000. 

LOUISVILLE,  KY. — The  Central  Home  Telephone  Company  has  closed 
a  deal  by  which  the  Independent  Long  Distance  Telephone  &  Telegraph 
Company  is  taken  over  and  made  part  of  its  system. 

MAYFIELD,  KY. — The  Mayfield  Water  &  Light  Company  has  plans  com¬ 
pleted  for  a  concrete  building,  90x105  feet,  making  a  new  engine  room, 
44x60  feet,  in  which  it  will  install  a  500-kw  direct-connected  a, 300-volt, 
<o-cycle,  two-phase  alternator.  The  last  half  of  a  400-bp  water  tube  boiler 
is  now  being  erected,  and  the  two  horizontal  tubulars  will  be  replaced 
with  a  750-hp  water  tube  battery.  VV.  E.  Playter,  chief  engineer,  will 
have  charge  of  the  work. 

PORTLAND,  ME. — Negotiations  have  been  completed  for  the  pur¬ 
chase  of  the  Consolidated  Electric  Light  Company  by  a  New  York  syn¬ 
dicate,  represented  by  A.  B.  Leach  &  Company,  of  New  York,  N.  Y.  The 
purchasing  syndicate  has  agreed  to  purchase  all  the  outstanding  stock 
for  $600,000  and  the  outstanding  bonds  for  $500,000.  The  new  com¬ 
pany  proposes  to  build  a  power  plant  on  the  Saco  River,  within  18  miles 
of  Portland,  at  a  cost  of  about  $500,000,  and  also  proposes  to  bring 
into  Portland  3,000  hp  additional  for  commercial  purposes.  The  syndi¬ 
cate  is  also  negotiating  for  the  Portland  Lighting  &  Power  Company. 

BALTIMORE,  MD. — The  Maryland  Electric  Railway  Company  has  been 
granted  a  25-year  franchise  for  laying  of  tracks  on  the  new  St.  Paul 
Street-Merryman’s  Lane  Boulevard. 

HYATTSVILLE,  MD. — The  Lighting  Committee  of  City  Council  has 
authorized  Charles  L.  Reeder,  of  Baltimore,  to  prepare  plans  and  secure 
bids  on  three  distinct  types  of  electric  light  plants.  About  $12,000  will 
be  expended. 

BALTIMORE.  MD. — Plans  are  now  being  made  by  the  Maryland  Tele¬ 
phone  Company  to  increase  the  capacity  of  its  plant  in  South  Baltimore. 
The  capacity  of  the  boiler  house  at  Gould  Street  will  be  doubled,  and  a 
new  turbine  unit  of  7,500  hp  will  be  installed.  Plans  are  also  being 
made  for  the  installation  of  the  automatic  telephone  -  system  which  will 
cost  at  least  $1,000,000.  George  R.  Webb  is  chairman  of  board  of  directors. 

CHICOPEE,  M.ASS. — A  new  150-hp  boiler  is  being  installed  in  the 
municipal  lighting  plant  in  this  town. 

CAMBRIDGE,  M.\SS. — A  new  boiler  is  now  being  installed  in  the 
plant  of  the  Cambridge  Electric  Light  Company;  a  new  engine  will  be 
added  later. 

HOLYOKE,  MASS. — A  new  i,ooo-kw  General  Electric  turbo-generator 
has  been  ordered  for  the  new  municipal  electric  light  plant  and  will 
be  installed  as  soon  as  possible. 

BEVERLY,  M.XSS. — The  Beverly  Gas  &  Electric  Company  is  extending 
its  lines  through  East  Hamilton  to  the  Johnstone  estate  and  will  soon  be 
ready  to  supply  electricity  for  lighting  residences  in  that  part  of  the  town. 

LYNN,  MASS. — The  Lynn  Gas  &  Electric  Company  is  now  install¬ 
ing  in  its  Shepard  Street  plant  a  new  i, 500-kw  General  Electric  turbo¬ 
generator,  and  has  also  commenced  the  work  of  placing  its  wires  under¬ 
ground. 

QUINCY,  MASS. — A  new  8oo-kw  generator  direct  connected  to  a 
1,000-hp  engine  has  been  installed  in  the  new  power  house  of  the 
Quincy  Electric  Light  &  Power  Company.  This  last  unit  completes  the 
equipment  of  the  new  power  station. 

TEMPLETON,  MASS. — The  electric  light  committee,  which  was  ap¬ 
pointed  to  construct  a  plant  for  the  distribution  of  electricity  for  the 
town  of  Templeton,  and  for  which  $15,000  was  appropriated,  finds  that 
$6,000  more  will  be  necessary  to  install  the  system. 

AMESBURY,  MASS. — The  name  of  the  Amesbury  Electric  Light,  Heat 
&  Power  Company  has  been  changed  to  the  Amesbury  Electric  Light 
Company.  The  company  is  building  an  addition  to  its  power  plant;  the 
structure  will  be  of  brick,  50  by  35  feet,  and  will  be  equipped  with  a 
new  Rice  &  Sargeant  cross-compound,  300-hp  engine,  directly  connected  to 
a  200-kw  alternator. 

EAST  PEPPERELL,  MASS. — At  a  town  meeting  held  recently  the 
citizens  voted  to  appropriate  $2,545  for  electric  lights,  and  also  ap¬ 
pointed  a  committee  to  obtain  the  necessary  information  pertaining  to 
the  establishment  of  a  municipal  electric  lighting  plant  for  presentation 
at  a  future  town  meeting.  The  members  of  the  committee  are  E.  A. 
Johnson,  Thomas  Drummer  and  P.  F.  Sullivan. 

PAW  PAW,  MICH. — The  question  of  issuing  $50,000  bonds  for  erect¬ 
ing  a  dam  below  the  village  for  power  for  the  electric  light  plant,  will 
probably  be  submitted  to  a  vote  of  the  people. 

MONTROSE,  MICII. — The  Supervisors  have  granted  the  Northern 
Light  &  Power  Company  permission  to  construct  a  dam  across  Flint 
River  at  Montrose. 

DETROIT,  MICH.— The  Commissioners  of  Police  will  receive  bids 
until  July  7  for  the  construction  of  underground  conduits  and  underground 
cables  for  the  police  telephone  service.  Charles  A.  Nichols  is  secretary. 

ZEELAND,  MICH. — The  Village  Council  is  considering  the  question 
of  installing  a  25-kw  direct-connected  unit  in  the  municipal  electric  light 
and  water  plant.  J.  E.  Kamps  is  chief  electrician. 

KALAMAZOO,  MICH. — E.  W.  Bowman,  of  the  Citizens’  Telephone 
Company,  has  applied  to  the  Council  for  a  franchise  to  establish  an  in¬ 
dependent  telephone  system  in  this  city,  which_  will  cost  between  $300,000 
and  $400,000. 


HART,  MICH. — The  Pere  Marquette  Light  &  Power  Company  has 
decided  to  construct  a  second  power  dam  on  Pere  Marquette  River,  about 
jyi  miles  below  the  dam  now  building;  it  will  give  about  50-foot  bead 
and  have  a  length  of  350  feet.  J.  N.  Cotton  is  president. 

DETROIT,  MICH. — The  E.  R.  Thomas  Detroit  Company,  which  was 
organized  a  short  time  ago  to  construct  a  light  and  medium-powered 
touring  car,  has  leased  a  factory  in  this  city,  at  the  corner  of  Harper 
Avenue  and  Dequindre  Street.  The  company  will  use  electric  power  to 
run  its  machinery. 

GIBBON,  MINN. — The  Council  has  decided  to  procure  bids  for  a  light 
plant. 

RUSH  CITY,  MINN. — At  an  election  held  recently  the  proposition 
to  issue  bonds  for  a  municipal  electric  lighting  system  was  defeated. 

ST.  CLOUD,  MINN. — The  Sauk  Rapids  Power  Company  will  con¬ 
struct  a  power  plant  to  cost  $350,000.  A.  G.  Whitney  is  engineer. 

MANKATO,  MINN. — At  a  special  meeting  of  the  Commercial  Club 
held  recently  a  proposition  was  received  for  the  construction  of  a  street 
railway  in  this  city  the  present  season.  The  parties  interested  are  W.  L. 

'  Hixon,  W.  G.  Hoerr,  H.  E.  Hance  and  C.  N.  Andrews,  of  this  city,  and 
T,  J.  Janney  and  Thomas  F.  Daley,  of  Philadelphia,  Pa.  It  is  proposed 
to  build  the  local  line  this  year  and  later  extend  it  to  the  neighboring 
towns. 

VICKSBURG,  MISS. — The  City  Council  has  passed  an  ordinance  re¬ 
quiring  the  Cumberland  Telephone  Company  to  place  its  wires  under¬ 
ground  in  Washington  Street. 

KIRKWOOD,  MO. — The  citizens  have  voted  to  issue  $25,000  bonds 
for  water,  light  and  street  improvements. 

CLAYTON,  MO. — The  Suburban  Telephone  Company  has  increased 
its  capital  stock  from  $100,000  to  $600,000. 

ST.  CHARLES,  MO. — At  a  meeting  of  the  City  Council  held  June  28 
it  was  decided  to  move  the  electric  light  machinery  to  the  old  waterworks 
pumping  station,  which  will  be  done  at  once. 

SEDALIA,  MO. — Suits  to  forfeit  the  franchises  of  the  Sedalia  Gas 
&  Fuel  Company  and  the  Sedalia  Light  &  Power  Company  for  failure  to 
comply  with  the  contracts  with  the  city  have  been  dismissed  in  the  Circuit 
Court  of,  Johnson  County.  In  consideration  thereof,  the  companies  paid 
$2,500  to  the  city  and  deposited  $10,000  cash  as  a  guarantee  that  $50,000 
will  be  expended  before, December  i,  1906,  in  improving  the  two  properties 
which  are  owned  by  St.  Louis  capitalists. 

BUTTE,  MONT. — F.  August  Heinze  has  petitioned  the  Council  for  a 
franchise  for  an  electric  power  and  heating  plant. 

GREAT  FALLS,  MONT. — Thadeus  S.  Lane,  representing  the  Montana 
Independent  Telephone  Company,  has  asked  permission  to  erect  poles  and 
string  cables  for  a  new  telephone  system  in  Great  Falls.  A  modern 
building  to  accommodate  the  plant  will  be  erected  later.  The  company 
expects  to  spend  $2,000,000  in  Montana. 

RENO,  NEV. — James  May,  of  Reno,  representing  a  combination  to  be 
known  as  the  Nevada  Interurban  Company,  with  a  capital  stock  of  $250,000, 
has  applied  for  a  franchise  to  build  an  electric  railway  from  the  city 
limits  to  a  point  southwest  of  Moana  Springs.  It  is  reported  that  the 
company  has  secured  an  option  on  the  Nevada  Transit  Company. 

RENO,  NEV. — The  power  plant  of  the  Reno  Light,  Power  &  Water 
Company  situated  on  the  Truckee  River  was  destroyed  by  fire  on  June 
25,  causing  a  loss  of  $50,000.  The  plant  will  be  rebuilt  at  once.  .Xs  the 
company  will  be  unable  to  supply  electricity  from  its  other  power  plants 
for  the  street  lighting  system,  the  city  will  be  without  street  lights  for 
about  a  month. 

RHYOLITE,  NEV.— R.  W.  Van  Norden,  of  San  Francisco,  Cal.,  is 
looking  over  the  site  of  the  proposed  power  plant  that  is  to  be  built  in 
Inyo  County,  Cal.,  for  the  purpose  of  transmitting  electricity  to  Bull¬ 
frog.  The  company  contemplate  developing  10,000  hp.  It  is  expected 
that  work  will  commence  in  a  short  time  and  that  the  plant  will  be  in 
operation  within  a  year. 

MANCHESTER,  N.  H. — The  New  Hampshire  Railroad  Commissioners 
have  granted  the  Manchester  Heat  &  Power  Company  authority  to  increase 
its  capital  stock  by  $350,000.  The  increase  of  stock  is  for  the  purpose 
of  covering  the  cost  of  acquiring  the  Goffe’s  Falls,  Litchfield  &  Hudson 
Electric  Railway,  putting  in  a  double  track  between  the  city  proper  and 
Goffe’s  Falls  and  for  installing  additional  equipment  at  Kelly’s  F.ills 
and  Garvin’s  Falls  plants,  and  for  the  general  station  on  Brook  Street. 

HARRISON,  N.  J. — Plans  arc  being  prepared  by  the  Public  Service 
Corporation  of  New  Jersey  for  a  large  electric  light  plant  to  be  erected 
on  Passaic  Avenue. 

DUNKIRK,  N.  Y. — The  Board  of  Water  Commissioners  has  directed  its 
secretary  to  obtain  prices  on  a  350-kw  generator  and  turbine  for  the 
electric  light  station. 

NARROWSBURG,  N.  X’.— The  stockholders  of  the  Big  Eddy  Tele¬ 
phone  Company  will  meet  for  the  purpose  of  increasing  the  capital  stock 
from  $8,000  to  $20,000. 

ONEIDA,  N.  Y. — Bids  will  be  received  until  July  31  by  Frank  H. 
Munz,  city  clerk,  for  lighting  the  streets  for  a  period  of  2  years  fic* 
lanuary  i,  1907;  also  for  a  period  of  five  years,  from  Jan.  i,  1907, 
SYRACUSE.  N.  Y.— The  Syracuse,  Lake  Shore  &  Northern  Railroad 
Company  has  filed  its  certificate  of  extension  from  Baldwinsville  to  Ful¬ 
ton.  Work  may  begin  this  fall.  Thomas  H.  Mather  is  chief  engineer. 

LEROY,  N.  Y — The  Le  Roy  Cotton  Mills  Company  is  to  run  its  mills 
by  Niagara  power.  A  permit  has  been  given  to  the  Genesee  County  Elec- 
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trie  Light,  Power  &  Gu  Company  to  extend  ita  lines  to  this  place  for  this 
purpose. 

LOCKPORT,  N.  Y. — The  International  Transmission  &  Power  Com¬ 
pany,  of  Niagara,  has  passed  into  the  hands  of  Lockport  business  men 
and  the  office  will  be  transferred  to  Lockport.  The  company  has  a  capi¬ 
tal  stock  of  $3,000,000. 

NEW  YORK,  N.  Y. — Plans  have  been  filed  for  remodeling  the  six- 
story  “Gramercy”  exchange  building  of  the  New  York  Telephone  Com¬ 
pany  at  Irving  Place  and  i8tb  Street  to  cost  $33,000.  Eidlitz  &  Mc¬ 
Kenzie  are  the  architects. 

SYRACUSE,  N.  Y. — The  Niagara,  Lockport  &  Ontario  Power  Company 
commenced  June  30  to  deliver  electricity  in  this  city  over  its  transmission 
line  from  Niagara  Falls,  Ont.,  a  distance  of  150  miles.  The  company 
will  deliver  10,000  hp  for  the  street  railway  system,  -and  later  on  may 
supply  electricity  for  general  consumption. 

BERGEN,  N.  Y. — Arrangements  are  being  made  with  the  Niagara  Elec¬ 
tric  Power  Company  for  furnishing  this  village  with  electricity  by  the 
way  of  the  West  Shore  line.  A  transformer  is  to  be  placed  in  the  West 
Shore  station,  and  the  company  expects  to  be  ready  to  furnish  electricity 
for  light  and  power  by  the  first  of  November. 

LONG  ISLAND  CITY,  N.  Y.— The  New  York  &  Queens  County  Rail¬ 
road  has  applied  to  the  State  Railway  Commissioners  for  permission 
to  issue  $10,000,000  bonds  on  a  first  and  refunding  mortgage.  The  ob¬ 
ject  of  the  loan  is  to  liquidate  some  outstanding  indebtedness  and  to 
furnish  funds  for  improving  the  read  and  providing  more  cars  and  • 
power. 

NEW  YORK,  N.  Y. — Bids  will  be  received  until  July  9  by  C.  B. 
Snyder,  superintendent  School  Buildings,  for  installing  electric  equipment 
in  addition  to  and  alterations  in  School  35,  Borough  of  Manhattan.  Bids 
will  be  received  until  July  10  by  W.  H.  Miller,  department  quartermaster- 
general,  U.  S.  A.,  Whitehall  Street,  for  furnishing  and  delivering  f.  o.  b. 
factory  about  66,719  incandescent  electric  lamps. 

BROOKLYN,  N.  Y. — Bids  will  be  received  until  July  13  at  the  office 
of  the  Mayor,  Chairman  Armory  Board,  New  York  City,  for  furnishing 
and  installing  gas  and  electric  light  fixtures  in  Squadron  “C”  Armory, 
Borough  Brooklyn.  Pilcher,  Thomas  &  Taebau  are  the  architects,  99 
Lexington  Avenue,  Borough  of  Manhattan.  Bids  will  be  rei;eived  until 
July  13  by  the  Park  Board  (Moses  Herrman,  president).  New  York  City, 
for  furnishing  material  and  setting  lighting  fixtures  and  a  pipe  railing 
in  galleries  of  east  wing  of  Brooklyn  Institute  of  Arts  and  Sciences, 
Eastern  Parkway,  Borough  of  Brooklyn. 

LOCKPORT,  N,  Y, — The  Economy  Light,  Fuel  &  Power  Company  has 
taken  over  the  heating  plant  of  the  American  District  Steam  Heating  Com¬ 
pany,  of  this  city,  and  the  latter  company  is  now  preparing  to  erect  a 
new  power  plant  on  the  site  of  the  machine  shop  and  boiler  house  of  the 
Steam  company.  The  engine  room  is  designed  for  fo'ur  engines,  with  a 
capacity  of  3,000  hp,  although  but  two  will  be  installed  at  present  with  a 
capacity  of  800  hp.  Orders  have  already  been  placed  for  the  engines. 
The  generators  for  the  power  and  lighting  service  have  been  ordered  from 
the  Westinghouse  Electric  Company.  The  plant  will  be  entirely  of  steel 
and  brick  and  will  cost  about  $40,000.  In  addition  to  furnishing  electreity 
for  power  and  lighting  purposes  the  company  also  contemplates  the  estab¬ 
lishment  of  an  electric  supply  house  and  wiring  department.  The  contract 
for  the  steel  work  of  power  house  will  be  let  very  soon.  J.  A.  Bendure 
is  general  manager. 

NEW  CARLISLE,  OHIO. — The  Home  Telephone  Company  has  been 
granted  a  franchise  in  this  city  and  will  establish  an  exchange  here. 

WINDSOR,  OHIO. — S.  Stoughton,  of  Windsor,  is  endeavoring  to  pro¬ 
mote  an  electric  railway  from  Painesville  to  Warren  by  the  way  of 
Windsor. 

FREMONT,  OHIO. — The  Fremont  Yaryan  Company  has  purchased  and 
will  operate  the  'electric  lighting  plant  of  ^the  Fremont  Gas  &  Electric 
Company. 

MANSFIELD,  OHIO. — The  Mansfield  Railway  Light  Company  has  ap¬ 
plied  for  a  franchise  to  double  track  its  tine  on  Main  Street  and  build 
a  loop  around  Central  Park. 

BARBERTON,  OHIO. — The  Barberton  Telephone  Company,  recently 
formed  in  thia  city,  will  meet  soon  to  decide  upon  the  location  of  the 
exchange  and  the  purchase  of  equipment. 

MT.  VERNON,  OHIO. — A  franchise  has  been  granted  the  Mt.  Vernon 
Telephone  Company  for  the  purpose  of  constructing  a  conduit  system  for 
placing  its  wires  underground  in  this  city. 

FOSTORIA,  OHIO. — The  Council  has  called  for  proposals  on  50,  75 
and  90  arc  lamps  of  a,ooo-cp  for  five  and  ten  years  and  50,  75  and  90 
incandescent  lamps  of  100  cp  for  the  same  period. 

HAMILTON,  OHIO. — The  Cincinnati  &  Northern  Traction  Company 
has  decided  to  build  a  new  route  between  Hamilton  and  Middletown 
cutting  out  Trenton  and  several  smaller  towns. 

CINCINNATI,  OHIO. — The  Interurban  Railway  &  Terminal  Company, 
operating  the  Rapid  Railway  from  Cincinnati  to  Lebanon,  is  planning  to 
extend  the  road  from  Lebanon  to  Waynesville  and  Xenia. 

DAYTON,  OHIO. — The  Board  of  Public  Service  has  approved  the 
plans  of  the  underground  system  of  the  Dayton  Citizens'  Electric  Com¬ 
pany,  and  work  has  begun  on  the  construction  of  the  system. 

ATHENS,  OHIO. — The  Nelsonville,  Athens  &  Gloucester  Traction 
Company  has  secured  a  franchise  in  Athens.  F.  L.  Carpenter,  president 
of  the  company,  states  that  the  project  has  been  financed,  and  that  work 
will  be  started  thia  falL 


CARDINGTON,  OHIO. — At  a  meeting  of  the  Council  a  resolution  was 
passed  authorizing  the  Mayor  and  clerk  to  make  a  contract  with  the 
Cardington  Electric  Light,  Heat  &  Power  Company  for  lighting  the 
streets  for  a  period  of  ten  years. 

SPRINGFIELD,  OHIO. — The  Springfield  .Home  Telephone  Company 
has  secured  a  franchise  to  operate  an  exchange  in  Osborn.  The  company 
is  also  erecting  an  exchange  at  Sulphur  Grove  and  is  planning  to  cover 
the  entire  territory  of  Green  County. 

SPRINGFIELD,  OHIO. — It  is  announced  that  the  Fort  Wayne  ft 
Springfield  Traction  Company  has  arranged  for  the  financing  of  the  first 
section  of  its  line  between  Fort  Wajrne  and  Decatur.  W.  H.  Fledder- 
johann  is  at  the  head  of  the  company. 

BRYAN,  OHIO.— An  ordinance  has  been  passed  by  the  Council  to 
issue  bonds  for  $10,000  for  enlarging  and  repairing  the  municipal  water 
works  and  electric  lighting  plant.  New  pumping  machinery,  new  electri¬ 
cal  machinery  and  street  lamps  will  be  required. 

CINCINNATI,  OHIO. — The  Board  of  Public  Safety  has  requested  City 
Solicitor  Lowman  to  prepare  a  resolution  for  the  Council  to  authorize 
an  expenditure  of  $60,000  for  the  installation  of  a  new  fire  alarm,  tele¬ 
graph  and  telephone  system,  with  underground  conduits. 

CLEVELAND,  OHIO. — Sealed  proposals  will  be  received  at  the  of¬ 
fice  of  the  Secretary  of  Board  of  Public  Service,  until  July  6,  for  the 
foundation  and  superstructure  of  the  power  house  for  the  Cleveland 
municipal  electric  light  plant.  A.  R.  Callow  is  secretary. 

STEUBENVILLE,  OHIO. — Representatives  of  the  syndicate  of  New 
York  men  are  endeavoring  to  secure  right  of  way  for  a  traction  line 
from  Steubenville  to  Wellsburg  and  thence  to  Washington,  Pa.  The 
right  of  way  has  been  secured  from  Wellsburg  west  to  West  Middle- 
town. 

BRYAN,  OHIO. — E.  C.  Bell,  of  Cincinnati,  who  is  at  the  head  of  the 
Northern  Ohio  Traction  Company,  which  proposes  to  build  from  Defiance 
to  Mount  Pelier  states  that  much  of  the  right  of  way  has  been  se¬ 
cured  and  that  the  company  is  financed  to  go  on  with  the  construction 
of  the  road  at  an  early  date. 

CINCINNATI,  OHIO. — The  Indiana,  Columbus  &  Eastern  Railway 
Company,  recently  incorporated  to  take  over  and  operate  the  properties 
owned  by  the  Schoepf  syndicate,  has  filed  papers  with  the  Secretary  of 
State  increasing  its  capital  stock  from  $t, 000,000  to  $13,000,000.  The 
new  capital  will  pro\^ide  money  to  install  additional  equipment  where 
needed,  and  to  place  the  various  properties  in  first'  class  shape  for  fast 
long-distance  service. 

YOUNGSTOWN,  OHIO.— The  Poland,  Boardman  &  Canfield  Railway 
Company,  recently  incorporated,  was  organized  on  June  36.  The  following 
officers  were  elected:  H.  H.  Stambaugh,  president;  S.  J.  Dili,  vice-presi¬ 
dent  and  general  manager;  David  Tod,  secretary  and  treasurer.  The  pro¬ 
posed  road  will  be  about  10  miles  long  and  will  connect  Poland,  Boardman 
and  Canfield.  The  road  will  be  operated  with  electricity  and  will  carry 
passengers  and  package  freight. 

ELYRIA,  OHIO. — Jacob  Murback,  president  of  the  Elyria  Milling  ft 
Power  Company,  has  asked  the  Council  for  a  franchise  to  use  the  streets 
and  alleys  for  electric  lighting  purposes.  He  states  that  the  company 
will  make  extensive  improvements  to  its  plant.  A  1,500-hp  water  -wheel 
will  be  installed  together  with  two  large  gas  engines  for  use  in  the  dry 
season  and  in  case  of  emergency.  The  company  desires  to  bid  on  the  street 
lighting  and  to  supply  current  for  private  use. 

CINCINNATI,  OHIO. — City  Electrician  Jones  has  submitted  to  the 
Council  for  approval  an  electric  lighting  schedule  based  upon  the  time  of 
the  rising  and  setting  of  the  sun  as  obtained  from  the  Government  ob¬ 
servatory.  The  lights  will  bum  about  90  hours  longer  a  year  than  under 
the  present  schedule.  The  Cincinnati  Gas  &  Electric  Company  will  allow 
the  lights  to  bum  one  hour  longer  each  night  until  the  schedule  is  adopted, 
when  the  question  of  additional  rate  for  lighting  will  be  taken  up. 

CLEVELAI^D,  OHIO. — According  to  the  report  of  the  manager  of  the 
South  Brooklyn  lighting  plant  now  owned  by  the  city,  the  100  arc  lights 
are  costing  the  city  at  the  rate  of  $36.04  each,  not  including  interest  or 
depreciation.  The  cost  for  the  half  year  in  which  it  has  been  operated 
by  the  city  is  $3,871,  receipts  from  commercial  lighting,  $3,568;  cost  to 
the  city  of  100  arc  lamps,  $1,303.  During  the  next  six  months  the  capacity 
of  the  plant  is  to  be  tripled  and  350  new  arc  lamps  will  be  installed  and 
the  commercial  load  greatly  increased. 

CLEVELAND,  OHIO. — The  Sandusky,  Fremont  &  Southern  Railway 
Company,  which  was  recently  formed  by  the  Lake  Shore  Electric  Rail¬ 
way  Company  to  build  a  branch  line  from  Sandusky  to  Fremont  has  de¬ 
cided  to  extend  the  line  south  from  Fremont  to  Fostoria  or  Tiffin  by 
means  of  a  spur  line.  The  Lake  Shore  Electric  Railway  Company  has 
arranged  for  the  sale  of  $500,000  of  general  mortgage  bonds  to  pay  tor 
improvements  on  the  main  line.  This  includes  the  purchase  of  ten  new 
cars,  double  tracking  between  Cleveland  and  Lorain,  the  addition  of  a 
3,50'0-kw  unit  at  Beach  Park  station  and  the  erection  of  a  new  sub-station 
for  the  east  end  of  the  road. 

PONCA  CITY,  OKLA.— M.  B.  Mumford,  of  Kansas  City,  Mo.,  has 
purchased  an  interest  in  the  electric  light  plant  of  this  place.  The  new 
company  contemplate  improvements  and  additions  to  the  plant  which  wOl 
cost  about  $5,000. 

EUGENE,  ORE. — Emery  C.  Dye,  of  Oregon  City,  is  the  engineer  in 
charge  of  the  development  of  the  power  of  McKenzie  River. 

VALEX  ORE. — The  question  of  issuing  bonds  for  water  works  and 
an  electric  light  plant  is  under  consideration  here. 

BAKER  CITY,  ORE. — The  Oregon  Ellectric  Railway  Company,  wbi^ 
is  building  an  electric  railway  from  Grande  Ronde  Valley  to  the  Indians 
mines  and  Medical  Springs  contemplates  extending  (he  line  to  Baker  Qty. 
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ASHLAND,  ORE. — The  Ashland  Electric  Power  &  Light  Company  it 
preparing  to  make  extensive  improvements  to  its  plant  in  this  city. 
The  company  also  contemplates  the  rebuilding  of  the  city  lighting  system. 

NEWBERG,  ORE. — The  Newberg  Electric  Light  Company  and  the 
Spaulding  Logging  Company  have  been  consolidated  under  the  name  of 
the  Yamhill  Electric  Company.  The  company  is  incorporated  with  a  capi¬ 
tal  of  $25,000  and  will  build  a  new  power  plant  on  the  Willamette  River. 

DALLAS,  ORE. — The  Willamette  Valley  Company,  owner  of  the  pub¬ 
lic  utilities  throughout  the  valley,  has  purchased  the  plant  of  the  Dallas 
Electric  Company.  G.  B.  Rhodes,  manager,  states  that  the  plant  will  be 
rebuilt.  A  new  plant  will  be  built  at  once  at  Cone  with  an  initial  cap¬ 
acity  of  300  hp  to  be  increased  this  Fall  to  i,ooo  hp.  The  Dallas  plant 
will  be  used  as  a  distributing  station  and  will  furnish  electricity  for 
lighting  Monmouth  and  Independence. 

WAYNESBORO,  PA. — The  Waynesboro  Electric  Light  &  Power  Com¬ 
pany  is  extending  its  lines  to  Pen-Mar. 

MILL  HALL,  PA. — B.  F.  Long  is  making  a  canvass  of  the  town  with 
a  view  of  establishing  an  electric  lighting  plant. 

HATBORO,  PA. — The  New  Jersey  &  Pennsylvania  Traction  Company  has 
applied  to  the  Borough  Council  for  a  franchise  for  the  extension  of  its 
system  from  Newtown  to  this  place. 

WASHINGTON,  PA. — The  Council  has  granted  a  franchise  to  the 
C.  D.  &  P.  Telephone  Company  (Bell  Telephone  Company)  to  con¬ 
struct  and  maintain  an  underground  conduit  system. 

POTTSVILLE,  PA. — G.  A.  Berner,  town  clerk,  writes  that  bids  will  be 
received  until  September  i8  by  the  Town  Council  for  lighting  the  streets 
of  the  borough  and  borough  buildings  with  either  electricity  or  gas  for  a 
period  of  five  years  from  Feb.  1$,  1907. 

PHILADELPHIA,  PA. — Bids  will  be  received  until  July  14  by  Mor- 
decai  T.  Endicott,  Chief  of  Bureau  of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C.,  for  furnishing  and  installing  underground  electric 
lighting  cables  at  the  Navy  Yard,  League  Island,  Pa.,  as  per  specifications 
No.  1,500.  The  estimated  cost  is  $15,750. 

DOYLESTOWN,  PA. — It  is  stated  that  the  Doylestown-Perkasie  Electric 
Railway  will  be  built  as  soon  as  the  rails  can  be  obtained.  Plans  have 
been  prepared  for  a  power  house  and  car  barn  in  Doylestown.  Lewis 
P.  Mutbart  and  Walter  S.  Moyer,  who  are  interested  in  the  proposed 
road,  state  that  a  branch  will  be  built  from  Dublin  to  Bedminster. 

MIDDLETOWN,  PA. — At  a  special  meeting  of  the  Borough  Council 
an  ordinance  was  passed  authorizing  the  Burgess  and  Town  Council  to 
enter  into  a  contract  with"  the  York  Haven  Power  &  Transmission  Com¬ 
pany  to  supply  the  town  with  electricity  for  lighting  and  power.  The 
Council  has  contracted  with  the  Fort  Wayne  Electric  Company  for  en¬ 
closed  arc  lamps  to  cost  $2,210. 

ANDERSON,  S.  C. — One  of  the  new  dynamos  has  been  installed  in 
the  Portman  plant  of  the  Anderson  Water,  Light  &  Power  Company, 

which  was  destroyed  by  fire  several  weeks  ag^.  Since  the  destruction 

of  the  plant  the  company  has  had  to  depend  upon  its  auxiliary  plant  in 

this  city  for  electricity.  The  second  machine  will  be  installed  in  about 

three  weeks,  when  the  entire  system  will  be  running  at  its  full  capacity. 

CHATTANOOGA,  TENN. — The  Chattanooga  Electric  Light  Company 
has  recently  placed  orders  for  machinery  for  the  electric  lighting  plant. 
The  machinery  ordered  will  double  the  capacity  of  the  plant.  Bryon  T. 
Burt  is  general  manager. 

temple;,  TEX. — The  Southwestern  Telephone  &  Telegraph  Company  is 
making  plans  to  reconstruct  its  plant  in  this  city  at  a  cost  of  $50,000. 

DENNISON,  TEX. — Work  will  soon  be  started  on  the  rebuilding  and 
enlarging  the  system  of  the  Southwestern  Telephone  &  Telegraph  Com- 
ptmy  in  this  city. 

HOUSTON,  TEX. — Mr.  Tripp,  representing  Stone  &  Webstev,  of 
Boston,  Mass.,  has  announced  that  plans  are  now  being  completed  for 

the  construction  of  an  interurb.ui  electric  railway  between  Houston  and 
Galveston. 

KILLEEN,  TEX. — The  electric  light  company  has  increased  the  cap¬ 
acity  of  its  plant  by  installing  a  60-hp  steam  engine  in  place  of  the  21- 
hp  gasoline  engine  formerly  used.  The  company  ■  is  preparing  to  install 
a  day  circuit  for  fans. 

TYLER,  TEX. — The  Southwestern  Telephone  &  Telegraph  Company 
has  commenced  work  on  the  improvements  to  be  made  on  its  system  in 
this  place.  A  new  switchboard  is  being  installed  and  the  wires  will 

be  soon  placed  underground  in  the  business  district.  The  cost  of  the 

improvements  will  be  about  $25,000. 

SALT  LAKE'  CITY,  UTAH. — The  County  Commissioners  have  grant¬ 
ed  franchises  to  the  Mill  Creek  Power  Company  and  the  Institute  Elec¬ 
trical  Company  to  construct  .tnd  operate  electric  transmission  systems 

in*  Salt  Lake  County. 

FT.  MONROE,  VA. — Bids  will  be  received  by  Capt.  Robert  H.  C. 
Kelton,  quartermaster,  U.  S.  A.,  until  July  30,  for  installing  electric 
fixtures  and  watt  meters  in  buildings  at  this  post. 

MARSHFIELD,  VT.— The  Mollys  Falls  Electric  Light  &  Power  Com¬ 
pany  is  maldng  extensive  improvements  to  its  lighting  plant,  and  will 
add  six  large  transformers  to  its  equipment,  of  which  three  will  be  in¬ 
stalled  in  the  new  station,  which  is  being  built  in  Plainfield,  the  other 
will  be  put  in  the  power  station  in  this  place. 

MORRISVILLE,  VT. — The  Water  and  Light  Commissioners  have 
awarded  the  contract  for  the  construction  of  a  dam  at  Cadys  Falls  to 


H.  W.  V'arnum,  of  Jeffersonville,  Vt.,  and  A.  S.  Douglass,  of  Woods- 
ville,  N.  H.  The  dam  will  cost  about  $50,000  and  will  furnish  elec¬ 
tricity  for  the  municipal  electric  lighting  plant  and  manufacturing  plants. 

KENOSHA,  WIS. — The  Milwaukee  Engineering  Company,  of  Milwau¬ 
kee,  is  preparing  estimates  for  a  municipal  electric  light  plant. 

MILWAUKEE,  WIS. — Work  has  commenced  on  the  new  power  house 
of  the  Pabst  Brewing  Company,  which  will  cost  about  $400,000. 

MARSHFIELD,  WIS. — An  election  will  be  held  on  July  14  to  vote  on 
.-ssuing  bonds  for  improvements  to  the  municipal  electric  light  plant. 

MILWAUKEE,  WIS. — The  Nemst  Lamp  Company  has  presented  a 
proposition  to  the  City  Council,  of  Milwaukee,  to  replace  all  gas  and 
naptha  lamps  in  the  residence  districts  with  the  new  50-cp  single  vertical 
glower  series  Nernst  street  lamp  at  a  price  of  $25  per  year  per  lamp 
which  is  $3  less  than  is  being  paid  for  gas  lamps  and  60  cents  more  than 
is  being  paid  for  naptha  lamps.  The  plan  is  to  purchase  power  from 
the  Milwaukee  Electric  Railway  &  Light  Company. 

ST.  ANDREWS,  N.  B. — The  ratepayers  of  St.  Andrews  voted  against 
municipal  ownership  of  an  electric  lighting  plant. 

MONCTON,  N.  B. — A  new  engine  of  400  hp  and  large  dynamo  has 
recently  been  installed  in  the  municipal  electric  light  plant.  The  capacity 
of  the  plant  has  been  doubled  and  many  other  improvements  made,  at 
a  cost  of  $20,000. 

PORT  ARTHUR,  ONT. — The  International  Telephone  Company  has 
closed  a  contract  with  the  town  to  supply  a  switchboard  with  a  capacity 
of  4,800  lines  for  $16,588.75.  J.  McTeigue  is  town  clerk. 

Company  Elections. 

GLEASON,  TENN. — At  a  recent  meeting  of  the  stockholders  of  the 
Gleason  Water  &  Light  Company  the  following  officers  were  elected:  W.  B. 
Bynum,  president;  J.  C.  Ammons,  secretary  and  treasurer;  W.  H.  Wil¬ 
liams,  general  manager.  The  general  manager  was  instructed  to  place 
orders  for  machinery  at  once. 

MARQUETTE,  MICH. — At  the  annual  meeting  of  the  Menominee 
Range  Telephone  Company  held  recently  the  following  officers  were  elect¬ 
ed  for  the  ensuing  year:  E.  F.  Brown,  president;  Samuel  Perkins,  vice- 
president;  R.  C.  Browning,  secretary;  William  Sundstrom,  treasurer, 
and  Emil  A.  Croll,  manager.  The  company  contemplates  making  ex¬ 
tensions  to  its  system. 

ST.  JOHN,  N.  B. — At  a  recent  meeting  of  the  Grand  Falls  Power  Com¬ 
pany,  Ltd.,  the  following  officers  were  elected:  Barton  F.  Kingman,  of 
New  York,  N.  Y.,  president;  F.  C.  Sayles,  of  Providence,  R.  I.,  vice- 
president;  C.  H.  Newell,  of  Providence,  R.  I.,  secretary  and  treasurer; 
H.  McLoughlin,  of  New  York,  N.  Y.,  general  manager.  The  company 
expects  soon  to  commence  work  on  the  large  power  plant  to  be  constructed 
at  Grand  Falls,,  for  the  purpose  of  supplying  electricity  to  the  city  of 
St.  John  and  the  intervening  towns. 


Industrial  Companies^ 

THE  ELECTRIC  SERVICE  SUPPLIES  COMPANY,  of  Camden,  N. 
J.,  has  been  incorporated  with  a  capital  stock  of  $450,000  by  Edwin  B. 
Ross,  John  McSurley  and  A.  H.  Englund. 

THE  MARQUETTE  CONSTRUCTION  COMPANY,  of  Detroit,  Mich., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $25,000  for  the 
purpoM  of  building  a  plant  for  the  Home  Telephone  Company. 

THE  BUFFALO  ELECTROMECHANICAL  COMPANY,  of  Buffalo, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $500.  The  direc¬ 
tors  are  Edward  B.  Guthrie,  Lorenzo  Burrows,  Jr.,  and  Harry  Mackie. 

THE  WESTERN  ELECTReC  SUPPLY  COMPANY,  of  El  Paso, 
Tex.,  has  filed  articles  of  incorporation  with  the  Secretary  of  State  with 
a  capital  stock  of  $20,000.  The  incorporators  are  W.  B.  Carroll,  J. 
M.  Power  and  S.  A.  Milliron. 

THE  BURKE  TALKING  MACHINE  &  NOVELTY  COMPANY,  of 
Brooklyn,  N.  Y.,  has  filed  articles  of  incorporation  with  the  Secretary 
of  State  with  a  capital  stock  of  $10,000.  The  directors  are  Thomas 
Burke,  Elizabeth  Burke  and  J.  A.  Fagan,  of  Brooklyn. 

ARROWSMITH  &  COMPANY,  of  Reading.  Pa.,  will  be  incorporited 
with  a  capital  stock  of  $10,000  by  A.  V.  Arrowsmith,  P.  K.  High  and 
S.  S.  Arrowsmith.  The  company  proposes  to  manufacture  and  sell  elec¬ 
trical  supplies,  electrical  fixtures,  and  do  a  general  electrical  construction 
business. 

THE  BERKELEY  ELECTRICAL  COMPANY  has  been  organized  in 
South  Berkeley,  Cal.,  and  will  soon  be  incorporated.  The  company  will 
manufacture  electric  motors  and  general  electrical  supplies.  A  specialty  of 
the  company  will  be  a  cautery  transformer.  Machinery  is  now  being  in¬ 
stalled  in  the  company’s  plant.  Adolph  Phillips,  of  Chicago,  Ill.,  is  maq- 
ager. 

THE  LONG  DISTANCE  TELEPHONE  MANUFACTURING  COM¬ 
PANY,  of  South  Bend,  Ind.,  has  filed  articles  of  incorporation  with  the 
Secretary  of  State.  The  capital  stock  is  $100,000.  The  purposes  of  the 
corporation  are  to  manufacture  telephones,  telephone  and  electrical  ap¬ 
pliances  and  supplies.  The  directors  are  Charles  K.  Seibert,  M.  L.  Sei¬ 
bert  and  Stanley  A.  Duvall,  directors. 
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Incorporations • 


DliNVER,  COL. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  by  the  Stratton  Telephone  Company,  with  a  capital 
stock  of  $6,300.  The  incorporators  are  J.  J.  Pugh  and  others. 

CAMP  POINT,  ILL. — The  Camp  Point  Electric  Light  &  Power  Com¬ 
pany  has  been  incorporated,  with  a  capital  of  $10,000,  by  Edw.  E.  Hollis- 
..ter,  Frank  H.  Whitney  and  Geo.  C.  Gill. 

CHICAGO,  ILL. — The  Calumet,  Hammond  &  Southeastern  Railroad 
r  Company  has  been  incorporated  by  Frederick  R.  Hazard,  president  of 
the  Solvay  Process  Company,  of  Syracuse,  N.  Y,;  H.  H.  S.  Handy, 
Stewart  Chaplin  and  Edward  L.  Pierce,  of  Syracuse,  N.  Y.,  and  Talbot 
E.  Pierce,  of  Chicago.  The  road  will  be  operated  in  connection  with 
the  Bi-Products  Coke  Corporation,  of  Chicago.  The  company  has  a 
capital  stock  of  $100,000. 

QUINCY,  ILL. — The  County  Home  Telephone  Company  has  filed  arti¬ 
cles  of  incorporation  with  a  capital  stock  of  $2,500.  The  incorporators 
are  F.  S.  Elliott,  E.  Best  and  James  F.  Barnett. 

AKRON,  IND. — The  Akron  Light,  Heat  &  Power  Company  has  b"'n 
incorporated  with  a  capital  stock  of  $10,000.  It  is  the  purposes  of  the 
company  to  build  and  operate  an  electric  light,  heat  and  power  plant  in 
Akron.  The  directors  are  .\.  A.  Gast.  O.  O.  Russell  and  R.  R.  Carr. 

WAUPECONG,  IND. — The  Cedar  Line  Telephone  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  capital  stock 
is  $1,000.  The  company  will  construct  and  operate  a  telephone ‘system  in 
Waupecong  and  vicinity.  The  directors  are  Walter  Shiveley,  J.  L.  Myers 
and  John  Christie. 

KALAM.XZOO,  MICH. — Articles  of  incorporation  have  been  filed  with 
the  Secretary  of  State  for  the  Citizens’  Telephone  Company  with  a  capital 
stock  of  $250,000.  The  incorporators  are  E.  W  Bowman  and  others. 

LANSING,  MICH. — The  Wheatfield  Center  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $4,125.  L.  Kins 
is  president. 

KANS.XS  CITY,  MO. — Articles  of  incorporation  have  been  filed  for 
the  E.  M.  Reed  Electric  Company  with  a  capital  stock  of  $20,000  by 
Chas.  E.  Miller,  H.  C.  Berge  and  others. 

MALTA  BEND,  MO. — The  Malta  Bend  Ice  &  Light  Company  has  been 
chartered  with  a  capital  stock  of  $11,000.  The  incorporators  are  M.  W. 
Walker,  J.  W.  Glackburn,  S.  P.  Houston  and  others. 

HOLDREGE,  NEB. — The  Iloldrege  Lighting  Company  has  been  incor¬ 
porated,  with  a  capital  of  $75,000  by  Edw.  A.  Eames  and  others. 

NEW  YORK,  N.  Y.- — Articles  of  incorporation  have  been  filed  with 
the  Secretary  of  State  for  the  Ripley  Telephone  Company,  with  a  capital 
stock  of  $1,000.  W.  H.  Fanan  is  president. 

BERKSHIRE,  N.  Y. — Articles  of  incorporation  have  been  filed  by 
the  East  Berkshire  Telephone  Company  with  a  capital  stock  of  $2,000 
by  A.  J.  Clute,  P.  H.  Beebe,  of  Centre  Lisle,  and  C.  M.  Austin,  Berk¬ 
shire. 

PORT  HENRX,  N.  Y. — The  Port  Henry  Light  &  Power  Company  has 
been  incorporated  with  a  capital  of  $100,000  to  operate  in  the  villages 
of  Port  Henry,  Westport,  Elizabethtown  and  other  villages  and  towns. 
Directors:  D.  A.  Foote  and  John  R.  Sherman,  of  Port  Henry.  Wallace 
Murray,  of  Saranac  Lake,  and  others. 

RICHFORD,  N.  Y. — The  East  Richford  Telephone  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital  ol 
$1,000.  The  incorporators  are  A.  J.  Clute,  of  Centre  Lisle;  C.  R.  Finch 
and  F.  A.  Ayers,  of  Richford. 

PATCHOGUE.  N.  Y. — The  Suffolk  Traction  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $1,200,000  for  the  purpose  *of  con¬ 
structing  an  electric  railway  between  Brookhaven  and  Babylon,  a  dis¬ 
tance  of  28  miles.  The  directors  are  Clinton  L.  Rossiter,  D.  H.  Val¬ 
entine,  Henry  Seibert,  William  F.  Sheehan,  D.  L.  Hughes,  of  Brooklyn; 
M.  Tj.  Wiggins,  G.  G.  Roe,  of  Patchogue,  and  Benjamin  B.  Wood,  of 
Babylon. 

CLE\  ELAND.  OHIO. — The  Blue  Creek  Telephone  Company,  of  -Xdams 
County,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $3,000. 
The  incorporators  are  R.  C.  Jones  and  others. 

IRONTON,  OHIO. — The  Home  Telephone  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State  with  a  capital  stock  of 
$50,000.  The  incorporators  are  Robert  A.  Knapp  and  others. 

IRONTON,  OHIO. — The  Ironton  Home  Telephone  Company  has  been 
incorporated  with  a  capital  of  $50,000  by  Robert  A.  Knapp,  E.  W.  Bixby, 
S.  P.  Humphry,  B.  F.  Forgey,  J,  S.  Snyder  and  A.  J.  Lathouse.  The 
company  will  build  an  independent  telephone  exchange  at  Ironton. 

TOLEDO.  OHIO. — The  Toledo,  Defiance  &  Fort  Wayne  Railroad 
Company,  of  Toledo,  has  been  incorporated  by  F.  B.  Paxton,  George 
A.  Shanks,  Frank  G.  Crane,  David  L.  Stine  and  James  H.  Horan. 

HOBART,  OKLA. — The  Farmers’  Co-Operative  Telephone  Company 
has  been  oiganized  by  the  farmers  between  Hobart  and  Barton. 

HARRISBURG,  PA. — Application  for  a  charter  will  be  made  by  the 
Philadelphia,  Pittsburg  &  Erie  Telephone  Company  to  Governor  Penny- 
packer  for  establishing  new  telephone  lines  in  Allegheny  and  other 
counties  of  the  state.  The  company  proposes  to  construct  a  comolete 
telephone  system  in  Pittsburg  and  Allegheny.  It  is  said  its  lines  will 
extend  to  Philadelphia  and  Erie. 

HARRISBURG,  PA. — An  application  will  be  presented  to  the  State 
Department  July  6  for  a  charter  for  the  Commonwealth  City  Street  Railway 


Company  to  build  lines  in  this  city.  The  incorporators  are  L.  J.  Durbin, 
J.  S.  Weaver,  T.  K.  VanDyke,  W.  R.  Blough  and  J.  C.  Durbin,  all  of 
this  city. 

PHILADELPHIA,  PA. — The  Citizens’  Electric  Light  Company  has  been 
incorporated,  with  a  capital  of  $10,000  by  Ernest  C.  Bruckman,  of  Pel¬ 
ham  Manor,  N.  Y. ;  E^wis  Davidson  and  Matthew  K.  Sniflen,  of  Phila¬ 
delphia 

WAYNE,  P.\. — The  Wayne  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $3,000.  The  directors  are  L.  W.  Nelson,  Leon 
Mitchell  and  J.  W.  Ridd. 

YORK,  PA. — The  Delta  Water  Power  Company  has  been  incor¬ 
porated  to  operate  an  electric  plant  at  Castle  Finn.  The  incorporators 
are  J.  Howard  Stubbs  and  others. 

JACKSON,  TENN. — The  Jackson  Railway  &  Light  Company,  of 
Madison  County,  has  been  granted  a  charter  by  the  Secretary  of  State 
with  a  capital  stock  of  $600,000.  The  incorporators  are  S.  S.  Bush, 
Attila  Cox,  .Mian  McDonald,  John  Wisdom  and  Charles  Lehmkuhl.  The 
company  proposes  to  construct  electric  railway  lines  in  the  city  of 
Jackson  and  also  in  the  county  of  Madison.  ' 

AGNES,  TEX. — Articles  of  incorporation  have  been  filed  for  the  Agnes 
Union  Telephone  Company,  with  a  capital  stock  of  $30,000.  The  incorpo¬ 
rators  are  J.  W.  Moore  and  others. 

D.XLLAS,  TEX. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Hunter-Farry  Electric  Company  with  a  capital 
stock  of  $10,000.  The  incorporators  are  J.  P.  Hunter,  J.  S.  VV'ylie  and 
R.  R.  Farry. 

OZONA,  TEX. — The  Ozona  Improvement  Company  has  been  incor¬ 
porated,  with  a  capital  of  $25,000.  by  John  Young,  Elam  Dudley,  and 
others,  to  construct  and  operate  an  electric  light  plant. 

.\MERIC.XN  FORK,  UTAH. — Articles  of  incorporation  have  been  filed 
by  the  Alpine  Light  &  Power  Company,  with  a  capital  stock  of  $100,000. 
\.  J.  Evans  is  president. 

INDEPENDENCE,  VA. — Articles  of  incorporation  have  been  filed 
for  the  Independence  Electric  &  Milling  Company,  with  a  capital  stock  of 
Sso,coo.  W.  M.  Warren  is  vice-president,  secretary  and  general  manager; 
E.  L.  Lundy,  treasurer. 

NORFOLK,  VA. — The  Norfolk  &  Jamestown  Exposition  Railway  Com¬ 
pany  has  been  incorporated  with  a  capital  stock  of  $300,000.  The  officers 
of  the  company  are  .\lexander  Brown,  president;  B.  Howell  Griswold,  Jr., 
vice-president:  -Austin  McLanahan,  secretary  and  treasurer. 

RO.ANOKE,  VA. — The  Roanoke  and  Salem  Traction  Company  has  been 
chartered  with  a  capital  stock  of  $25,000..  The  officers  are:  O.  L. 
Stearnes.  president;  Charles  D.  Denit,  vice-president;  W.  B.  Dillaru, 
treasurer;  R.  W.  Kime,  general  manager,  aalem,  Va. 

T.ACOM.V,  WASH. — Articles  of  incorporation  have  been  filed  for  the 
Tacoma  Gas  Light  Company,  with  a  capital  stock  of  $1,000,000.  The  com¬ 
pany  proposes  to  build  a  new  gas  and  electric  lighting  plant  in  this  city. 
Its  charter  gives  the  company  right  to  lay  mains  and  construct  overhead 
wires  and  to  supply  both  gas  and  electricity  for  domestic  and  manufacturing 
purposes  within  the  limits  of  Tacoma.  The  incorporators  are  B.  S.  Gross- 
cup,  Frederick  C.  Brewer,  Frank  D.  Nash,  Harry  B.  Wales,  of  Grand 
Rapids,  Mich.,  and  J.  Lothrop  Mottley,  of  Boston,  Mass.  It  is  stated  that 
the  company  is  a  reorganization  of  the  present  Tacoma  Gas  &  Electric 
Company.  The  company  has  extensive  improvements  under  way  in  Tacoma. 

DODGEVILLE,  WIS. — The  New  Union  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $50,000.  The  incorpora¬ 
tors  are  Orville  Strong.  iJ.  H.  Williams  and  J.  P.  Smelker. 

MILWAUKEE,  WIS. — Articles  of  incorporation  have  been  filed  by 
'  the  Milwaukee  Independent  Telephone  Company.  H.  D*  Critchfield  is 
president  and  C.  -Arrick,  secretary. 

KAMLOOPS,’  B.  C. — The  Savonas  Land  &  Lumber  Company  has  oecn 
organized  here  with  a  capital  of  $244,000  to  utilize  water  power  for  elec¬ 
trical  purposes.  Address  J.  D.  Swanson,  Kamloops,  B.  C. 

NELSON,  B.  C. — A  company  has  been  formed  here  with  a  capital  of 
$1,500,000  to  supply  light  and  power  to  the  towns  surrounding  Moyne  and 
Cranbrook,  where  many  mines  are  situated.  Charles  Mackel,  of  Nelson, 
J.  -A.  McDonald,  of  Moyne,  and  L.  Shaw,  of  V’ancouver,  are  interested. 

SELKIRK,  ONT.— The  Erie  Telephone  Company  has  been  incorporated 
with  a  capital  of  $40,000.  The  directors  are:  G.  E.  Dashner,  A.  A  ager, 
E.  Hoover,  all  of  Rainham,  Ont. 

TORONTO,  ONT.— The  Consolidated  Light,  Heat  &  Power  Company 
has  been  incorporated  here  with  a  capital  of  $2,000,000  to  manufacture 
gas,  electricity,  etc.  The  directors  are:  C.  W.  Fleming,  -A.  Oakley,  J,  W. 
l*'*.chell,  Toronto,  Ont. 


Le^aU 


ST.ATE  RAILW.AA’  COMMISSION.— The  Indiana  Appellate  Court  has 
upheld  the  validity  and  constitutionality  of  the  Indiana  State  Railway  Com¬ 
mission  and  decides  that  the  Legislature  had  power  to  determine  what 
court  should  pass  on  the  reasonableness  of  rates  fixed  by  the  Commission. 

HUDSON’S  B.AY  VV.ATER  POWER.— .According  to  advices  from  Tor¬ 
onto,  the  Hudson’s  Bay  Water  Company  has  taken  action  to  prevent 
Kenora  from  using  the  east  branch  of  the  Winnipeg  River  for  municipal 
power  purposes.  The  power  is  said  to  be  worth  $200,000.  The  Hud¬ 
son’s  Bay  Company  takes  the  same  ground  as  the  Keewatin  Power  Com- 
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pany,  each  claiming  to  own  half  of  the  river  bed  and  they  seek  a  dec¬ 
laration  to  this  effect  and  that  a  crown  lease  of  the  property  to  Kenora 
was  invalid.  An  injunction  is  sought  to  restrain  the  town  from  con¬ 
tinuing  the  develooment  works  now  in  progress. 

PAY  FOR  TELEPHONE  SERVICE.— A  suit  has  been  filed  in  an 
Indiana  court  that  will  require  a  decision  on  a  very  important  point. 
Charles  Faucett,  a  stock  buyer  of  Fortville,  has  sued  the  Fortville  Tele¬ 
phone  Company  for  $600  damages  alleging  that  the  company  refused  to 
connect  his  telephone  with  a  person  desiring  a  talk  with  him.  Some  time 
ago  the  company  increased  the  price  of  the  service  to  him  on  account  of 
his  using  the  telephone  oftener  than  other  subscribers.  Faucett  has  paid 
for  services  at  the  price  others  pay  but  refuses  to  pay  extra  and  the  powei 
of  a  company  to  exact  higher  pay  from  an  incessant  user  is  regarded 
important. 

THE  LINEMEN’S  RISK. — The  Indiana  Appellate  Court  has  over¬ 
ruled  a  petition  for  a  rehearing  in  the  case  of  Jefferson  C.  Raley  against 
the  Evansville  Gas  and  Electric  Light  Company.  Raley  was  a  lineman 
for  the  electric  light  company.  Three  years  ago,  while  at  work  on  a 
pole  at  Fourth  and  Vine  Streets,  he  lost  his  foothold  on  the  pole  and 
involuntarily  reached  out  for  support.  One  hand  was  already  resting 
on  a  wire  and  as  the  other  grappled  a  defectively  insulated  wire  his  body 
received  about  1,200  volts  by  the  short  circuit  he  produced.  Both  hands 
were  severely  burned  and  Raley  lost  all  but  three  of  his  ten  fingers. 
He  sued  for  damages,  and  in  the  Gibson  County  Court,  to  which  the 
cause  was  transferred,  he  received  $3,000  from  a  jury.  The  defendant 
company  appealed  the  case,  and  the  Appellate  Court  reversed  some  of 
Judge  Welborn’s  rulings,  thereby  establishing  for  the  first  time  in  Indi¬ 
ana  the  principle  that  the  lineman  assumed  the  risk  incident  to  climbing 
defective  poles  and  handling  defectively  insulated  wiring. 

POWER  DAM  LEGAL. — A  decision  has  been  banded  down  in  the 
United  States  Circuit  Court  of  Appeals  in  the  case  of  Myron  W.  Andrus 
vs.  the  Berkshire  Power  Company  in  favor  of  the  defendant.  Mr.  Andrus 
is  one  of  the  Sheffield  farmers  who  brought  suit  against  the  Berkshire  Power 
Company,  a  Connecticut  corporation,  seeking  an  injunction  restraining  the 
company  from  flooding  his  land,  as  the  result  of  a  dam  in  the  Housatonic 
River  at  Canaan.  The  case  was  tried  in  April  before  Judge  Platt  of  the 
United  States  district  court  at  Hartford,  Conn.,  and  he  refused  to  grant 
an  injunction.  Mr.  Andrus  took  an  appeal  from  Judge  Platt’s  decision 
to  the  Circuit  Court  of  -Appeals  which  upholds,  in  the  derision  just 
handed  down,  the  decision  of  Judge  Platt.  Had  the  injunction  been  granted 
it  would  have  been  necessary  to  tear  down  the  dam  built  about  a  year 
at  Canaan,  and  would  have  seriously  crippled  the  power  supply  of  the 
company  which  furnishes  electric  light  and  power  to  the  villages  of 
Canaan,  Norfolk  and  Sharon.  It  is  understood  that  the  power  company 
will  now  take  up  the  matter  of  settling  land  damages  with  the  Sheffield 
property  owners  who  have  suffered  from  the  overflow  of  water,  and 
that  many  of  the  claims  will  be  submitted  to  arbitration. 

RIGHT  OF  EMINENT  DOM.AIN. — The  right  to  condemn  property 
under  eminent  domain  is  denied  the  Olympia  Light  &  Power  Company 
in  a  decision  handed  down  by  the  State  Supreme  Court  reversing  the 
decisions  of  the  superior  court.  The  grounds  of  this  decision  are  that 
the  purposes  and  objects,  both  expressed  and  by  proof,  are  not  restricted 
solely  to  public  purposes,  but  include  private  purposes  as  in  the  furnish¬ 
ing  of  current  to  private  consumers  and  factories.  The  case  is  that  in 
which  the  light  and  power  company  sought  to  condemn  two  parcels  of 
land  at  Lawrence  Lake,  which  the  company  proposed  to  raise  40  teet 
by  means  of  dams  ,for  storage  purposes  for  the  supply  of  its  power 
plant  at  Tumwater  Falls  during  the  low  stages  of  the  Des  Chutes.  The 
company’s  plans  contemplate  a  great  outlay  of  money  in  providing  this 
lake  reservoir,  and  upon  the  success  of  the  scheme  it  has  based  all 
its  prospects  for  the  future.  Settlement  was  made  out  of  court  by 
the  company  with  all  the  other  owners  of  property  which  would  be  over¬ 
flowed  by  the  raising  of  the  lake,  but  the  plaintiff,  Henry  Harris,  de¬ 
manded  full  pay.  Right  to  condemn  was  granted  by  Judge  O.  V.  Linn, 
and  an  appeal  was  taken  by  Mr.  Harris.  This  appeal  has  now  been  sus¬ 
tained  and  the  decision  reversed.  The  Supreme  Court  points  out  that: 
“The  testimony  in  the  case  is  also  to  the  effect  that  the  condemnation 
is  sought  for  the  purpose  of  obtaining  additional  power  not  only  for 
use  in  operating  the  light  plant  and  the  electric  car  system,  but  for  the 
purpose  of  selling  power  to  the  different  manufactories  and  for  differ¬ 
ent  purposes.”  The  case  of  Harlan  vs.  the  Centralia-Chehalis  Electric 
Railway  Company  was  cited,  in  which  the  Supr,eme  Court  held  that 
“If  a  private  use  is  combined  with  a  public  one  in  such  a  way  that  the 
two  cannot  be  separated,  then  unquestionably  the  right  of  eminent  do¬ 
main  could  not  be  invoked  to  aid  the  enterprise.”  Other  cases  in  the 

state  are  cited  as  applying  to  show  that  the  Olympia  Light  &  Power 

Company  could  not  be  considered  a  public  service  corporation  in  the  lull 
sense  of  the  law,  and  not,  therefore,  entitled  to  the  right  of  eminent 
domain,  it  being  pointed  out  the  taking  of  private  property  against  the 
will  of  the  owner  cannot  rest  merely  upon  public  benefit  or  public  inter¬ 
est,  or  great  public  utility.  In  closing,  the  opinion  states:  “It  must  be 
admitted  that  many  things  are  considered  a  public  use  now  that  were  not 
so  considered  a  half  or  even  a  quarter  of  a  century  ago,  and  it  may  be, 

and  it  is  probable,  that,  in  the  not  distant  future  many  things  which 

are  now  considered  private,  by  the  changing  conditions  and  evolution  of 
business,  will  of  necessity,  become  a  public  use,  but  until  such  change 
is  made  manifest,  private  property  must  be  protected  from  condemnation 
in  that  behalf.”  In  reversing  the  judgment,  the  court  permits  the  re¬ 
spondent,  if  it  desires,  to  amend  its  complaint  asking  for  condemnation 
of  land  sufficient  for  the  purposes  which  the  court  had  indicated  were  of 
public  use,  and  the  proof  must  be  confined  to  the  necessity  of  such  use. 


Obituary. 


MR.  G.  FARRELL,  chief  operator  in  charge  of  the  Fire  Alarm  Tele¬ 
graph  Bureau,  of  Fire  Headquarters,  New  York  City,  died  on  June  30. 
He  was  58  years  old,  and  had  been  in  charge  of  the  Fire  Alarm  Bureau 
since  1898.  lie  entered  the  department  in  1873.  He  was  a  bachelor  and 
had  no  near  relatives,  but  was  widely  known  in  telegraphic  and  electrical 
circles. 

MR.  LOUIS  GASSIER. — It  is  with  deep  regret  we  record  the  death 
of  Mr.  Louis  Gassier,  publisher  of  Cassier’s  Magasine  and  The  Electri¬ 
cal  Age.  He  was  killed  instantly  in  a  railroad  accident  at  Salisbury 
England,  within  an  hour  or  two  after  landing  from  the  American  Line 
steamer  “New  York”  at  Plymouth,  on  June  30.  The  train  was  making 
a  fast  night  run,  and  left  the  tracks.  Mr.  Gassier  went  over  to  look 
after  his  publishing  interests  in  England.  He  was  a  native  of  Boston, 
Mass.,  and  44  years  old.  He  began  the  issue  of  Castier’s  Magazine 
several  years  ago,  and  more  lately  acquired  the  electrical  monthly.  He 
married  Miss  Agnes  Nichols,  daughter  of  J.  W.  Nichols,  of  Trumbull, 
Conn.,  where  he  had  his  summer  home;  and  left  no  children.  Mr. 
J.  Walter  Thompson,  who  is  understood  to  be  interested  with  Mr. 
Gassier  in  bis  enterprises,  is  in  England,  and  will  attend  to  the  ques¬ 
tions  resulting  from  this  sad  occurrence. 

MR.  JOHN  E.  McDonald  was  one  of  the  victims  of  the  railroad 
accident  at  Salisbury,  England,  last  week,  noted  in  the  obituary  of 
Mr.  Gassier.  He  was  born  in  New  York  about  thirty-eight  years  ago. 
After  leaving  St.  Gabriel’s,  Mr.  McDonald  entered  the  house  of  IL  K. 
Thurber,  the  grocer,  and  later  was  in  the  credit  department  of  W.  &  J. 
Sloane.  For  five  or  six  years  past  Mr,  McDonald  had  been  interested 
in  telephone  and  real  estate  enterprises.  He  was  president  of  the  Bos¬ 
ton  and  New  York  Telephone  and  Telegraph  Company,  president  of 
the  Knickerbocker  Telephone  and  Telegraph  Company,  treasurer  of  the 
Massachusetts  Telephone  and  Telegraph  Company,  treasurer  of  the  Tele¬ 
phone,  Telegraph  and  Cable  Company  of  America,  and  president  of  the 
Thomson  Hill  Land  and  Improvement  Company.  In  his  real  estate  op¬ 
erations  Mr.  McDonald  was  connected  with  ex-Mayor  Hugh  J.  Grant, 
Henry  S.  Kearney  and  Anthony  N.  Brady  in  developing  a  large  tract 
in  Long  Island  City.  Mr.  McDonald  was  well  known  in  Tammany 
Hall  and  was  a  personal  friend  of  Richard  Croker  and  Sheriff  Nicholas 
Hayes,  and  a  supporter  of  Charles  F.  Murphy.  He  is  survived  by  his 
wife,  who  was  with  him  when  the  accident  occurred.  They  have  no 
rbildren. 


Personal. 


MR.  A.  PRESS  will  deliver  a  course  of  lectures  before  the  George 
Washington  University,  Washington,  D.  C.,  on  electric-dynamo  design. 

MR.  J.  A.  GIBSON,  for  six  years’  local  manager  of  the  Meridian 
Light  &  Railway  Company,  of  Meridian,  Miss.,  has  been  appointed  to  the 
position  of  second  vice-president  of  that  corporation,  and  will  be  succeeded 
as  manager  by  Mr.  L.  B.  Patterson. 

MR.  H.  M.  DE.ARBORN,  superintendent  of  the  electric  light  and 
water  works  department  of  the  city  of  Fernandina,  Fla.,  has  resigned  his 
position  with  the  city  after  eight  years’  service,  and  has  accepted  a  new 
position  as  superintendent  of  the  electric  light  department  of  the  city 
of  Ocala,  Fla. 

MR.  EDGAR  SPEYER,  of  the  Anglo-American  banking  firm  of  Speyer 
&  Co.,  was  created  a  baronet  by  King  Edward  on  the  occasion  of  the  royal 
birthday  last  week.  The  firm  has  had  a  good  deal  to  do  with  electrical 
and  traction  enterprises  of  late  years,  in  some  having  been  associated  with 
J.  G.  White  &  Co. 

SCHUCHARDT-BRIGGS. — Mr.  R.  Fred  Schuchardt,  who  now  has  active 
charge  of  the  testing  department  of  the  Chicago  Edison  Company,  was 
recently  married  to  Miss  Ada  Lorette  Briggs,  daughter  of  Mr.  and  Mrs. 
Hanibal  Birney  Briggs,  of  Chicago,  the  ceremony  taking  place  at  Lincoln 
Park  Congregational  Church. 

MR.  H.  W.  HILLMAN,  of  the  General  Electric  Company,  contributes 
to  Good  Housekeeping  for  June  a  very  interesting  illustrated  article  on 
the  domestic  uses  of  electricity  in  his  house  at  Schenectady.  This  work 
has  already  attracted  considerable  attention  from  the  daily  papers,  and  is 
doing  much  to  stimulate  others  to  secure  for  their  own  use  all  the  new 
electrical  conveniences. 

DR.  A.  E.  KENNELLY. — At  the  Harvard  University  commencement 
exercises  on  June  27,  Dr.  A.  E.  Kennelly,  professor  of  electrical  engi¬ 
neering  at  that  instiution,  had  the  honorary  degree  of  master  of  arts  con¬ 
ferred  upon  him  in  recognition  of  his  work  in  the  field  of  electricity. 
He  has  been  at  Harvard  since  1902.  He  began  his  career  in  the  depart¬ 
ment  of  submarine  telegraphy. 

WOODBRIDGE-BLAKE.— Mr.  J.  Edwards  Woodbridge,  electrical  en¬ 
gineer  of  the  British  Thomson-Houston  Company,  and  formerly  editor 
of  the  Electrical  World,  was  married  on  June  19.  at  St.  Matthew’s  Church, 
Rugby,  England,  to  Miss  Kate  Mildred  Blake,  daughter  of  Mr.  and  Mrs. 
A.  C.  Blake.  After  taking  up  work  with  the  General  Electric  Company, 
at  Schenectady,  in  power  transmission,  electric  railways,  etc.,  Mr.  Wood- 
bridge  went  to  Rugby  a  few  years  ago  to  undertake  similar  duties,  and 
has  remained  there  ever  since. 

MR.  F.  S.  THAYER.— The  Norwalk,  Conn.,  Weekly,  of  June  15  has 
the  following:  “The  resignation  of  Francis  S.  Thayer  was  received  Mon- 
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day  at  the  office  of  the  Board  of  Gaa  and  Electrical  Commiaaioners.  Mr. 
I'hayer  came  to  this  city  from  Weaterly,  where  he  had  been  manager  of 
the  Westerly  Gas  and  Electrical  Works  for  three  years,  and  for  the 
past  two  years  has  been  manager  of  the  local  municipal  gas  and  electneal 
plant.  The  contract  was  for  two  years  and  the  time  expires  July  i. 
The  Board  of  Gas  and  Electrical  Commissioners  at  its  regular  weekly 
meeting  considered  the  resignation  and  accepted  the  same.  He  has  proven 
a  very  capable  superintendent  and  has  made  many  friends  during  his 
residence  here." 

DR.  L.  DE  FOREST. — A  special  telegram  from  Ottawa,  Canada,  oif 
June  23,  says:  Dr.  Lee  De  Forest,  the  wireless  telegraph  expert,  to-day 
survived  a  shock  of  25,000  volts  while  he  was  sending  a  message  from 
the  wireless  station  to  Montreal.  Mr.  De  Forest  started  to  open  the  muf¬ 
fler,  or  soundproof  box,  which  incloses  the  big  sparks  at  the  Ottawa  sta¬ 
tion.  He  grasped  the  iron  handle  on  the  door,  and  the  full  voltage  of 
the  transformer  leaped  from  one  of  the  lead  wires  to  the  handle  and 
through  his  body  to  the  cement  floor.  He  was  knocked  unconscious,  but 
quickly  revived,  and,  aside  from  a  partial  paralysis  which  soon  passed 
away,  has  felt  no  serious  effects.  He  is  unable  to  explain  why  the  shock 
was  not  fatal." 

MR.  C.  J.  GLIDDEN. — Mr.  Charles  J.  Glidden,  the  veteran  telephon¬ 
ist,  automobile  .tourist  and  founder  of  the  trophy  tour  bearing  his  name, 
reached  Chicago  on  June  ap  on  his  way  home  to  Boston.  Mr.  Glidden 
and  his  wife  sailed  from  Japan  in  May  where  they  closed  for  the  time 
being  their  remarkable  automobile  tour  of  the  world,  returning  to  this 
country  to  spend  the  summer.  Since  1901,  when  Mr.  and  Mrs.  Glid¬ 
den  started  on  their  travels,  they  have  visited  thirty-five  countries  and 
have  covered  in  their  motor  car  approximately  thirty-three  thousand  six 
hundred  miles.  It  is  Mr.  Glidden’s  intention  to  continue  his  travels 
until  fifty  countries  have  been  visited  and  about  fifty  thousand  miles  of 
highways  have  been  covered  by  his  car.  He  estimated  that  the  tour  as 
planned  will  not  be  completed  until  1911,  by  which  time  they  expect 
to  have  seen  more  of  the  world  than  any  other  living  persons.  During 
their  travels  Mr.  and  Mrs.  Glidden  have  had  many  unique  experiences, 
and  have  been  entertained  by  monarchs  and  princes  ranging  in  influence 
from  the  King  of  the  Fijis  to  a  gorgeously  robed  maharajah  of  an  Indian 
state.  The  tourists  have  passed  through  countries  where  a  white  man  is 
seldom  seen,  and  where  their  motor  car  was  regarded  with  awe  as  a 
supernatural,  fire  breathing  monster. 


Trade  Tubticaiiona. 

CAST-GRID  RHEOSTATS. — The  electrical  and  mechanical  features  of 
cast-grid  rheostats  are  outlined  in  Flyer  No.  2186  of  the  General  Electric 
Company,  Schenectady,  N.  Y. 

DISC  GRINDERS. — The  Gardner  Machine  Company,  Beloit,  Wis.,  has 
issued  an  illustrated  loose-leaf  catalogue  dealing  with  disc  g^rinders,  band 
polishing  wheels,  disc  wheel  circles  and  sectional  wheel  chucks. 

POLE-LINE  CUT-OUT. — Flyer  No.  2187  of  the  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.,  illustrates  and  describes  a  loo-amp.,  2,500-volt 
primary  cut-out  for  pole-line  work,  which  operates  on  the  expulsion 
principle. 

PUSH  BUTTON  SWITCHES.— The  new  G.  I.  flush  push  button  switch, 
which  is  claimed  to  meet  all  the  demands  of  modern  conditions,  is  de¬ 
scribed  in  bulletin  No.  612  of  the  Stanley-G.  I.  Electric  Manufacturing 
Company,  Pittsfield,  Mass. 

TURBO-GENERATORS. — Bulletin  No.  4440  of  the  General  Electric 
Company,  Schenectady,  N.  Y.,  describes  a  25-kw  Curtis  steam  turbine- 
generator.  This  machine  consists  of  a  horizontal  turbine  direct  connected 
to  a  direct-current  generator. 

BI  POLAR,  DIRECT-CURRENT  MOTORS.— Bulletin  No.  605  of  the 
Stanley-G.  I.  Electric  Mfg.  Company,  Pittsfield,  -  Mass.,  gives  an  outline 
description  of  slow  and  moderate  speed  series  and  shunt-wound,  direct- 
current  motors  in  sizes  from  i-i6-hp  to  2-hp. 

PACKING. — An  illustrated  booklet  issued  by  Jenkins  Bros.,  71  John 
St.,  New  York,  having  the  title  "Points  on  Packing,"  gives  an  outline 
of  the  essential  requirements  of  an  ideal  packing,  and  shows  to  what 
extent  these  requirements  are  met  by  the  "Jenkins." 

ENCLOSED  ARC  LAMPS. — Bulletin  No.  613  of  the  Stanley-G.  I. 
Electric  Manufacturing  Company,  Pittsfield,  Mass.,  deals  with  multiple 
circuit,  direct-current  and  alternating-current  arc  lamps  and  power-circuit 
direct-current  arc  lamps,  and  discusses  glassware  engineering  in  a  con¬ 
vincing  manner. 

SWITCHBOARDS  FOR  INDUCTION  MOTORS— The  General  Elec¬ 
tric  Company,  Schenectady,  N.  Y.,  has  issued  bulletin  No.  4438,  devoted 
to  two-phase  and  three-phase  induction  motor  panels  for  2,080-volt  circuits 
where  the  motors  are  started  either  by  lowering  the  primary  voltage  or 
by  increasing  the  secondary  resistance. 

UNIONS  FOR  STEIAM  PIPES. — The  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  has  issued  as  a  reprint  from  "Graphite"  several 
articles  by  Mr.  W.  H.  Wakeman  in  the  form  of  a  pamphlet  entitled 
"Unions  for  Steam  Pipes,"  which  contain  an  illustrated  description  of 
several  varieties  of  unions  together  with  many  valuable  suggestions  con¬ 
cerning  their  use. 

ELECTRIC  RADIATORS  are  discussed  in  an  attractive  manner  in  a 
well-illustrated  bulletin,  designated  as  No.  9140,  which  has  been  issued 
by  the  General  Electric  Company,  Schenectady,  N.  Y.  The  radiators  are 
of  two  types,  namely  luminous  and  non-luminous,  the  power  of  which 


differs  from  the  latter  in  that  the  heatitlg  element  is  raised  to  a  tem¬ 
perature  sufficient  to  produce  a  cheerful  glow.  - 
POLYPHASE,  BELTED  GENERATORS.— Bufretin  No.  1073  of  the  Fort 
Wayne  Electric  Works,  Fort  Wayne,  Ind.,  gives  ^fP^fletailed  description  of 
polyphase,  revolving-field  generators  designed  for  ^elt  driving.  The  pole 
pieces  are  built  up  of  iron  stampings  into  rigid  masses  which  are  forced 
upon  a  cast  steel  hub  and  rigidly  held  in  place  by  means  of  dovetails.  The 
stationary  armature  is  similar  to  the  primary  stator  of  an  induction  motor. 

POLYPHASE  INDUCTION  MOTORS.— The  Sunley-G.  I.  Electric 
Manufacturing  Company,  Pittsfield,  Mass.,  has  issued  as  bulletin  No.  148 
an  illustrated  description  of  a  complete  line  of  polyphase  induction  motors 
including  those  with  squirrel-cage  rotors  and  with  coil-wound  rotors  pro¬ 
vided  with  internal  and  with  external  starting  resistance.  These  motors 
have  skeleton  t3rpe  frames  and  are  extremely  light  and  well  ventilated. 

MOTORS  FOR  ALL  SERVICES. — In  its  special  publication  No.  7049, 
the  Westinghouse  Electric  &  Manufacturing  Company,  Pittsburg,  Pa.,  gives 
a  brief  outline  of  its  various  types  of  alternating  and  direct-current  motors 
for  all  classes  of  service.  The  direct  current  motors  include  series,  shunt, 
compound-wound  and  auxiliary  pole  machines,  while  the  alternating-current 
motors  of  the  single-phase  and  polyphase  types  with  squirrel-cage  and 
with  coil-wound  secondaries. 

AM;ERICAN  TRANSFORMERS.— The  American  Transformer  Com¬ 
pany,  Newark,  N.  J.,  gives,  in  its  catalogue  B,  a  very  complete  description 
of  its  transformers,  and  points  out  their  special  features.  The  descriptive 
matter  is  illustrated  by  several  half-tone  and  line  cuts  showing  tne  con¬ 
struction  features  of  these  transformers,  and  at  the  back  of  the  cata¬ 
logue  are  given  tables  of  losses,  regulation,  efficiencies,  etc.,  of  American 
transformers  of  various  capacities. 

THE  POWER  AND  MINING  MACHINERY  COMPANY,  Milwaukee, 
Wis.,  now  has  on  the  press  its  catalogue  No.  6  descriptive  of  its  machin¬ 
ery  for  the  roasting,  smelting  and  refining  of  copper  and  silver-lead  ores. 
This  catalogue  will  contain  about  176  pages,  size  6x9  inches,  amply  illus¬ 
trated,  and  will  contain  information  of  interest  to  the  practical  mining 
and  smelting  man.  It  will  be  ready  for  distribution  about  July  15,  and 
will  be  sent  upon  request  to  those  interested 

ICE  AND  REFRIGERATING  MACHINERY.— A  48-page  pamphlet  de¬ 
scribing  various  types  of  horizontal  and  vertical  ammonia  compression 
refrigerating  machines  and  equipment  for  ice  plants,  breweries,  packing 
houses,  etc.,  has  just  been  issued  by  the  De  La  Vergne  Machine  Co.,  foot 
of  East  138th  St.,  New  York.  The  book  is  illustrated  by  many  fine  half¬ 
tones,  a  feature  of  these  being  the  clever  and  artistic  arrangement  of 
composite  views  of  plants  installed  in  various  parts  of  the  world. 

VARIABLE  SPEED  MOTORS.— Bulletin  No.  67  of  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  describes  a  line  of  variable-speed 
motors  varying  in  rating  from  1.5  to  32-hp.  These  motors  are  plain 
shunt-wound  machines,  yet  they  give  a  speed  range  of  from  2:1  to  3:1 
by  the  field-weakening  process,  the  brushes  remaining  in  a  permanently 
fixed  position.  The  motors  are  so  rated  that  the  maximum  speeds  are 
within  the  limit  of  good  practice,  and  that  the  output  can  be  obtained 
at  all  speeds  throughout  the  range. 


^ebuj  of  the  Trade. 


SALT  LAKE  CITY  OFFICE.— The  Salt  Lake  City  district  office  of  the 
Westinghouse  Electric  &  Manufacturing  Company  was  removed  on  July 
2  to  212-214  South  West  Temple  Street.  The  Dallas  district  office  was  also 
removed  on  the  same  date  to  418  Main  Street,  Dallas,  Tex. 

THE  DE  LA  VERGNE  MACHINE  CO.,  New  York  City,  the  sole  li¬ 
censee  for  the  manufacture  of  the  Koerting  gas  engine  and  producer  in 
the  United  States,  has  just  issued  a  ten-page  folder  describing  the  Koert¬ 
ing  four-cycle  gas.  engine  and  suction  producer.  These  engines  have 
met  with  remarkable  success  in  Europe,  where  a  large  number  have  been 
installed  in  municipal  lighting  plants,  factories  and  other  places. 

THE  LORD  ELECTRIC  COMPANY,  Boston,  Mass.,  has  recently  ap¬ 
pointed  several  new  agents  for  the  sale  of  Thomas  soldered  rail  bonds 
and  Shaw  non-arcing  lightning  arresters.  These  specialties  are  now  sold 
through  the  following  agencies:  Universal  Railway  Supply  Co.,  Baltimore, 
Md. ;  Newcomer-Manry  Co.,  Atlanta,  Ga.;  Godfrey  Morgan,  Buffalo, 
N.  Y. ;  the  W.  R.  Garton  Co.,  Chicago,  Ill.;  Krumbhaar  &  Aiken,  New 
Orleans,  La.;  B.  F.  Kierulff,  Jr.,  &  Co,  Los  Angeles,  Cal.;  F.  A.  Lawson 
&  Co.,  San  Francisco, ’Cal.;  B.  W.  Nunnally,  Portland,  Ore.;  J,  A.  Daw¬ 
son  &  Co.,  Montreal,  Can. 

BARRETT  JACKS. — Owing  to  the  increasing  demand  for  Barrett  jacks 
in  the  Eastern  market,  the  Duff  Mfg.  Company,  of  Allegheny,  Pa.,  has 
opened  a  New  York  office  in  the  Havemeyer  Building  at  afi  ’cortlandt 
St.  in  charge  of  Mr.  George  A.  Edgin.  The  company  has  also  leased  a 
warehouse  within  easy  reach  of  its  office  where  a  complete  line  of  Barrett 
track  and  car  jacks  will  be  kept  in  stock,  as  well  as  a  quantity  of  Duff 
roller  bearing  screw  jacks.  Users  of  jacks  in  the  vicinity  of  New  York 
will  find  it  convenient  to  send  their  orders  and  inquiries  to  26  Cortlandt 
Street. 

FRANK  B.  COOK,  239  W.  Lake  St.,  Chicago,  is  particularly  busy  on 
orders  for  his  Type  B-4  subscribers’  station  protectors.  This  is  the  pro¬ 
tector  that  was  recently  approved  by  the  Board  of  Underwriters,  <md 
which  is  fitted  with  a  fuse  that  will  not  explode  or  flash  when  it  operates. 
Among  the  recent  orders  which  he  has  received  for  this  protector  are 
Paris,  Ill.;  1,000;  Cuyahoga  Telephone  Company,  Cleveland,  Ohio,  3,000; 
Quincy,  Ill.,  2,500;  Terre  Haute,  Ind.,  1,100;  AtlanU,  Ga.,  500;  Bloom¬ 
ington,  Ill.,  500.  Mr.  Cook  says  there  has  also  been  a  large  and  increaa- 
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ing  demand  for  all  of  the  various  15  types  of  pole  cable  terminals  tnat 
he  is  manufacturing.  One  of  the  largest  orders  was  from  Portland, 
Ore.,  for  800  T-8  terminals.  Another  was  from  the  Cincinnati  &  Suburban 
Bell  Telephone  Company  for  aoo  Type  SW.  He  also  received  from  the 
Sheboygan  Telephone  Co.,  Sheboygan,  Wis.,  an  order  for  the  complete 
inside  protection  and  outside  protection,  comprising  self-soldering  protec¬ 
tors  for  switchboard  protection  and  cable  terminals  for  the  outside  protec¬ 
tion.  He  also  received  an  order  from  Quincy  for  367  terminals.  F''r 
the  inside  or  switchboard  protection,  Mr.  Cook  has  received  a  great  .nany 


orders  for  both  his  type  No.  14  and  No.  8.  Some  of  the  exehanges  which 
have  ordered  either  the  No.  14  or  No.  8  are  Oakland,  Cal.;  Portland, 
Ore.;  Seattle,  Wash.;  Morgantown,  W.  Va. ;  Kingman,  Kan.;  Cherokee, 
Iowa;  Chadron,  Neb.;  Wilmington,  Del.;  Macon,  Mo.;  Hazelton,  Pa.; 
Grand  Rapids,  Mich.,  an  addition  of  1,000  pairs;  Columbus,  Ohio,  an  addi¬ 
tion  of  600  pairs.  Mr.  Cook  has  increased  the  capacity  of  his  plant  twice 
since  the  first  of  December,  and  is  contemplating  still  further  enlargement. 
He  has  put  on  a  night  shift  and  his  shop  is  now  striving  day  and  night 
to  get  out  the  orders. 


DIRECTORY  OF  ELECTRICAL  ASSOCI¬ 
ATIONS,  SOCIETIES.  ETC. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

American  Electrochemical  Society.  Secretary,  S.  S.  Sadtler,  59  S. 
loth  St.,  Philadelphia.  Next  meeting.  New  York  City,  September  or 
October,  1906. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  95  Liberty  St.,  New  York.  Meetings,  fourth  Friday  of  each  month. 

American  Railway,  Mechanical  &  Electrical  Association.  Secretary, 
Walter  Mower,  12  Woodward  Avenue,  Detroit,  Mich. 

American  Society  of  Mechanical  Engineers.  Secretary,  F.  R.  Hutton, 
12  West  31st  St.,  New  ^  York. 

American  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson,  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Birmingham, 
Ala.,  Oct.  2-s,  1906. 

American  Street  &  Interurban  Railway  Association.  Secretary,  B.  V. 
Swenson,  60  Wall  St.,  New  York.  Next  convention,  Columbus,  Ohio, 
Oct.  15-20,  1906. 

Association  of  Edison  Illuminating  Companies.  Secretary,  .Geo.  R. 
Stetson,  New  Bedford,  Mass.  Next  meeting,  September,  1906. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee,  Wis.  Next  meeting,  Atlantic  City,  N.  J.,  June 
19,  1907. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Secre¬ 
tary,  C.  R.  Brown,  516  Atlantic  Ave.,  Boston,  Mass.  Annual  meetings  held 
in  Boston  on  third  Wednesday  in  March. 

California  Independent  Telephone  Association.  Secretary,  P.  T. 
Whittier,  Spencer,  Cal. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  Toronto, 
Ont. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
George  B.  Tripp,  Colorado  Springs,  Col.  Next  meeting,  Denver,  Col., 
Sept.  18,  19  and  20,  1906. 

Connecticut  State  Street  Railway  Association.  Secretary,  E.  W. 
Poole,  Bridgeport,  Conn.  Annual  meeting  in  November,  1906. 

Engine  Builders’  Association  of  the  United  States.  Secretary,  J.  I. 
Lyle.  39  Cortlandt  St.,  New  York. 

EIlectric  Club  of  Cleveland.  Secretary,  Geo.  L.  Crosby,  1200  Schofield 
Building,  Cleveland,  Ohio. 

Electrical  Contractors’  Association  of  New  York  State.  Secretary, 
John  P.  Faure,  77  Water  St.,  Ossining,  N.  Y, 

Electric  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Chas.  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen’s  Association.  Secretary-Treasurer,  Geo.  H. 
Erich,  401  Monadnock  Block,  Chicago.  Next  annual  meeting,  Chicago, 
January,  1907. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  Nov.  i, 
1906. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  810  Drexel  Building,  Philadelphia,  Pa.  Meetings  second  and 
fourth  Thursdays  each  month. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R.  Stavely, 
Royal  Insurance  Building,  Montreal,  Can.  Next  annual  meeting,  Januaiy 
J4.  1907. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary,  Al¬ 
bert  H.  Elliot,  Claus  Spreckels  Building,  San  Francisco,  Cal.  Monthly 
meetings,  San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  Street,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  and  Electrical  Association.  Secretary,  T.  R.  Beal, 
Poughkeepsie,  N.  Y.  Annual  meeting,  October,  1906. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
La  Salle,  Ill. 

Illuminating  Engineering  Society.  Secretary,  Dr.  Arthur  H.  Elliot, 

4  Irving  Place,  New  York.  Meetings  in  New  York  second  Friday  of 
each  month. 

Independent  Telephone  Association  of  Southern  Indiana.  Secretary, 

E.  W.  Landgrebe,  Huntingburg,  Ind. 

Indiana  Electric  Railway  Association.  Secretary,  P.  H.  White,  In¬ 
dianapolis,  Ind.  Monthly  meetings,  second  Thursday  of  each  month. 

International  .Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting.  New  Haven,  Conn.,  Aug. 
16-18,  1906. 

Iowa  Street  and  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 


Iowa  Electrical  Association.  Secretary,  George  S.  Carson,  Iowa 
City,  la. 

Iowa  Telephone  Association.  Secretary,  C.  C.  Deering,  Boone,  la. 
Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting,  Lawrence,  Kan.,  Oct.,  1906. 

Kentucky  Independent  1  elephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October 
each  year. 

Maine  Street  Railway  Association.  Secretary,  E.  A.  Newman,  471 
Congress  St.,  Portland,  Me. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electric  Association.  Secretary,  A.  C,  Marshall,  Port 
Huron,  Mich.  Next  meeting,  Oct.  16,  1906. 

Missouri  Independent  Telephone  Association.  Secretary,  James  F. 
Barnett. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electrical  Trades  Association.  Secretary,  Fred.  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Ix.£ctrical  Contractors’  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  Street,  Utica,  N.  Y.  Next  meet¬ 
ing,  Cleveland,  O.,  July  18,  1906. 

National-Interstate  Telephone  Association.  Secretary,  A.  L..  Tetu, 
Nashville,  Tenn. 

National  Electric  Light  Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia,  Pa. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Libeity 
Street,  New  York. 

New  York  State  Independent  Telephone  .Association.  Secretary,  T. 
S.  Lane,  536  Ellicott  Square,  Buffalo,  N.  Y. 

Northwestern  Electrical  Association.  Secretary  B.  C.  Adams,  Madi¬ 
son,  Wis. 

Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  O.  Next  meeting,  Put-in-Bay  Island,  Aug.  21-23,  1906. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Portsmouth,  O. 

Ohio  Society  op  Mechanical,  Electrical  and  Steam  Engineers.  Sec¬ 
retary,  F.  W.  Bullard,  Cleveland,  O. 

Ohio  Street  Railway  Association.  Secretary,  Chas.  Currie,  Ak^on,  O. 
Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  195  Broadway,  New  York.  Next  meeting,  Washington,  D.  C.,  Oct. 
9,  10  and  II,  1906. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary,  Sam¬ 
uel  G.  Reed,  Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.  E.  Bradley,  135  South  Second  Street,  Philadelphia,  Pa. 

Pennsylvania  State  Street  Railway  Association.  Secretary,  Charles 
H.  Smith,  Lebanon,  Pa. 

Pike’s  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.  Meetings  second  Saturday  of  each  month. 

South  Dakota  Telephone  Association.  Secretary,  H.  B.  Hartwell, 
Irene,  S.  D. 

Southwestern  Electrical  and  Gas  Association.  Secretary,  E.  B. 
Meginnis,  Dallas,  Tex. 

Street  Railway  Accountants'  Association  of  America.  Secretary,  E. 
M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
C.  B.  Fairchld,  Jr.,  114  Liberty  St,,  New  York. 

Underwriters’  National  Electric  Association.  Secretary  Electrical 
Committee,  C.  M.  Goddard,  55  Kilby  Street,  Boston,  Mass. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,  G.  W.  Buzzell,  St.  Johnsbury,  Vt.  Next  meeting,  July  10  and 
II,  1906. 

Vermont  Electrical  Association.  Secretary,  C.  C,  Wells,  Middlebury 
Electric  Light  Company,  Middlebury,  Vt.  Next  meeting,  St.  Johns¬ 
bury,  Vt.,  September,  1906. 

Western  Society  of  Engineers,  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except  Jan¬ 
uary,  July,  and  August.  Annual  meeting  first  Tuesday  after  Jan.  i,  each 
year. 
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UNITED  STATES  PATENTS  ISSUED  JUNE  26,  1906. 
[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  140  Nassau  St.,  N.  Y.] 

824,153.  CARBON-HOLDER  FOR  ELECTRIC  FURNACES;  George  O. 
Seward,  Holcombs  Rocks,  Va.  App.  filed  May  3,  1904. 


824,159.  MICROPHONE;  Franz  Treyer,  Zurich,  Switzerland.  App.  61ed 
Oct.  3,  1905, 


824,201.  TROLLEY  FOR  RAILWAY  VEHICLES;  John  D.  Paton,  Edge- 
wood  Park,  Pa.  App.  filed  June  28,  1905.  A  trolley  for  high  speed 
railroads  having  a  horizontal  conductor,  spring  supported  by  a  frame 
or  trellis  capable  of  yielding  in  a  downward  direction.  The  horizontal 
bar  has  certain  link  connections  with  the  trellis  whereby  it  maintains 
a  horizontal  position  in  use. 

824,206.  SELECTIVE  SYSTEM;  Sylvanus  A.  Reed,  New  York,  N.  Y. 
’  .\pp.  filed  Jan.  23,  1905. 

824.213.  BRUSH-HOLDER  FOR  ELECTRICAL  MACHINES:  Robert 
Siegfried  and  Norman  W.  Storer,  Pittsburg,  Pa.  App.  filed  Feb. 
12,  1904. 

824,222.  LINE  CONNECTING  DEVICE;  Joseph  H.  Warren,  Chicago, 
’  Ill.  App.  filed  June  18,  1904.  A  connection  in  the  form  of  a  jointed 
fishing  pole  having  a  metallic  hook  at  its  upper  end  for  connection 
with  the  line  wire,  and  having  metallic  telescoping  joints  for  making 
the  electrical  connection  when  the  sections  are  spliced  together. 


824223.  WARNING  SIGNAL  FOR  ELECTRIC  MOTOR  CONTROLS 
ERS:  William  H.  Warren,  Brooklyn,  N.  Y.  App.  filed  Oct.  25,  1905. 
Provides  a  pair  of  lamps  in  a  conspicuous  position  in  front  of  the 
motorman  and  which  arc  arranged  to  be  illuminated  whenever  the 
controller  handle  is  in  an  intermediate  or  “unsafe”  position.  In  this 
way  a  warning  is  displayed  to  prevent  the  controller  being  left  at 
an  improper  position. 

824,225. — VOLTAGE  REGULATOR:  Rapnar  Wikander.  Edgewood  Park, 
Pa.  App.  filed  June  19,  1905.  Varies  the  amount  of  voltage  applied 
to  a  circuit  by  altering  the  active  length  of  the  transformer  winding. 
First  inductively  varies  the  electro  motive  force  within  the  limits  corre¬ 
sponding  to  a  division  of  the  winding,  and  then  cuts  such  division 
either  into  or  out  of  circuit,  repeating  such  operations  until  the  de¬ 
sired  change  in  electro-motive  force  is  secured. 

824,237.  CONTROLLER  FOR  ELECTRIC  MOTORS;  Henry  E.  Dubois, 
Grand  Rapids,  Mich.  App.  filed  Jan.  20,  1906.  Designed  to  prevent 
the  controller  being  turned  on  too  suddenly  in  use.  Has  means  for 
connecting  and  disconnecting  the  shaft  that  operates  the  rheostat  from 
the  restraining  means  when  the  motor  is  reversed. 

824,251.  TELEPHONE-SYSTEM  WITH  CENTRALLY-ARRANGED  MI¬ 
CROPHONE-BATTERY;  Gustave  P.  Lambert,  Charlottenburg,  Ger¬ 
many.  App.  filed  Feb.  14,  1902. 

824,291.  AUTOMATIC-TELEPHONE  KEY;  Ernest  A.  Faller  and  Oscar 
A.  Danielson,  New  York,  N.  Y.  App.  filed  Oct. '6,  1904. 

824,314.  ELECTRIC  LOCOMOTIVE  AND  MEANS  FOR  CONTROLL¬ 
ING  THE  SAME;  Frank  L.  Sessions,  Columbus,  O.  App.  filed  Aug. 
6,  1903.  Relates  to  mining  locomotives  having  a  flexible  cable  which 
unwinds  from  a  reel  behind  the  car.  Provides  a  stationary  device  at  a 
point  remote  from  the  car  for  reversing  the  electric  current  passing 
through  more  or  less  of  the  flexible  conductor  sections  and  through 
one  element  of  the  motor. 


824,315.  SELF-PLAYING  MUSICAL  INSTRUMENT;  Harold  W.  Shon- 
nard  New  York,  N.  Y.  App.  filed  May  2,  1902.  Relates  to  the  various 
details  of  construction  of  an  electrically  operated  piano  player.  The 
keys  are  selected  by  electro-magnets  which  trip  a  suitable  motor  actu¬ 
ated  lever  mechanism  to  depress  a  particular  key. 


824.339-  PROCESS  OF  REMOVING  STATIC  ELECTRICITY;  William 
H.  Chapman,  Portland,  Me.  App.  filed  Nov.  7,  1904-  Provides  two 
electric  conductors  in  close  proximity  to  the  surface  of  the  fabric,  one 
of  which  is  positively  and  the  other  negatively  charged  by  connection 
with  an  induction  machine.  The  effect  of  passing  the  fabric  beneath 
these  conductors  is  stated  to  dissipate  the  charge  thereof. 


824.343:  EXPRESSION  MECHANISM  FOR  MECHANICALLY  OPE- 
•  R.\TED  .MUSICAL  INSTRUMENTS;  George  H.  Davis,  West 
Orange,  N.  J.  App.  filed  Jan.  30,  1904.  Provides  manually  operable 
means  for  giving  variations  of  expression  to  the  music  and  to  enable 
the  bass,  middle  or  treble  sound  producing  devices  of  the  piano  to  be 
independently  controlled  without  causing  a  sudden  or  abrupt  change 
in  the  tone  at  any  point  in  the  musical  scale,  or  under  any  condition 
of  operation. 

824,348.  STORAGE  BATTERY;  George  A.  Ford,  Cleveland,  O.  App. 
filed  July  20,  1904. 

824,351.  TELEPHONE  SWITCH-HOOK;  William  A.  Fricke,  Chicago, 
Ill.  App.  filed  Nov.  6,  1905. 

824.376.  TELEPHONE  SYSTEM;  Wilhelm  Ohnesorge,  Wilmersdorf,  near 
Berlin,  Germany.  -App.  filed  Feb.  9,  1906. 

824,397.  ELECTRIC  GONG;  William  F.  Word,  Helena,  Mont.  App. 
filed  Mar.  8,  1905.  A  gong  for  use  with  alternating  currents.  Pro¬ 
vided  especially  for  mining  hoists  for  giving  signals  to  smelters  or 
for  use  at  any  place  where  a  direct  current  is  not  available  or  where 
a  battery  is  not  convenient  or  is  expensive. 

824.411.  GUARD  FOR  DOOR  KEYS  OF  FIRE  ALARM  BOXES  AND 
FOR  OTHER  THINGS;  Frederick  W.  Cole,  Newton.  Mass.  App. 
filed  Feb.  8,  1906.  In  order  to  prevent  a  person’s  hand  from  being 
cut  by  the  glass  of  a  fire  alarm  box,  the  patentee  provides  a  door  or 
shutter  which  automatically  opens  to  expose  the  key  of  the  box  as 
soon  as  the  glass  therein  has  been  broken. 

824.430.  SIGNAL  APPARATUS;  Frederick  Muschenheim,  New  York, 
N.  Y.  App.  filed  Apr.  2,  1906.  .An  annunciator  system  specially  de¬ 
signed  for  use  in  hotels  where  the  maid  is  required  to  be  located  in  her 
duties  in  the  various  rooms  of  the  hotel.  For  this  purpose  annuncia¬ 
tor  buttons  are  provided  which  arc  to  be  depressed  in  entering  and 
leaving  the  rooms. 

824.43'  TELEPH0NF:-SWITCIIB0ARD;  William  E.  McCormick,  Chi-, 
cago.  III.  App.  filed  Aug.  26,  1901. 

824,439.  AUTOMATIC  SAFETY  CUTOUT;  Robert  Riehardson.  .Alle¬ 
gheny,  Pa.  App.  filed  Aug.  25,  1905.  In  order  to  prevent  a  gas 
engine  from  racing,  the  patentee  provides  a  magnetic  cut-out  in  the 
circuit  of  the  magneto  generator  for  the  electric  ignition,  so  that  such 
circuit  is  broken  in  case  of  excessive  voltage  due  to  an  improper  speed. 

824,580.  SIGN.ALING  DEVICE;  Charles  C.  Phillips,  Owensboro,  Ky. 
.App.  filed  Mar.  29,  1906.  The  patentee  provides  tappets  adjacent  to 
the  track  rail  and  specially  constructed  semaphore  signals  which  are 


arranged  to  be  mechanically  moved  to  one  position  by  the  tappets 
and  tripped  to  the  reverse  position  by  an  electro-magnet. 

824,611.  TROLLEY  KEEPER;  Benjamin  C.  Bartlebaugh,  Benwood,  W. 
Va.  App.  filed  Sept.  12,  1905.  A  spring  finger  swiveled  on  the  harp 
is  arran^d  to  normally  overlie  the  conductor  and  keep  the  wheel  in 
place.  The  spring  finger  is  displaced  in  passing  hangers,  etc.,  and 
may  be  displaced  by  a  cord  connection  when  it  is  desired  to  remove  or 
replace  the  wheel  upon  the  wire. 

824,625.  RAIL  BOND;  John  P.  Clark,  Ypsilanti,  Mich.  App.  filed  Oct. 
23,  1905.  A  rail  bond  of  the  usual  form  having  copper  laminations 
or  ribbons,  which  are  bent  at  their  central  portion  so  as  to  form  a 
plurality  of  loop*  and  give  proper  flexibility  in  a  vertical  direction  and 
against  longitudinal  movement. 

824,629.  SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  William 
T.  Dean  and  Rudolph  Tschentscher,  Chicago,  Ill.  App.  filed  Nov.  2, 
1905.  A  multiple  unit  control  system  having  only  two  wires  tor 
connection  between  the  cars  and  the  pilot  circuit. 

824,627.  OSCILLATION  RESPONSIVE  DEVICE;  Lee  DeForest,  New 
York,  N.  Y.  App.  filed  Jan.  18,  1906.  Has  a  receptacle  enclosing 
a  sensitive  gaseous  conducting  medium,  the  conductivity  of  which  does 
not  depend  upon  the  heat  of  combustion,  and  a  wave  intercepting 
means  associated  with  said  gaseous  conducting  medium,  whereby  the 
feeble  electric  currents  of  the  wireless  transmission  are  absorbed  by 
said  gaseous  conducting  medium  to  alter  its  conductivity. 


824,696. — Alternating-Current  Electrical  Measuring  Instrument. 

824.638.  OSCILLATION  RESPONSIVE  DEVICE;  Lee  DeForest,  New 
\  ork,  N.  Y,  App.  filed  Jan.  20,  1906.  Relates  to  modifications  of  the 
above  and  particularly  the  method  in  which  the  gaseous  medium  is 
secured.  In  this  case  it  is  produced  by  the  flame  of  a  Bunsen  burner. 

824,643.  ELECTRIC  HEATING  DEVICE;  Ingebrigt  Grettuni  and  Oscar 
L.  Young,  Duluth,  Minn.  App.  filed  Aug.  31,  1905.  .A  boiler  is  pro¬ 
vided  *ith  insulating  tubes  which  contain  carbon  rods  or  resistances- 
through  which  an  electric  current  is  passed  to  heat  the  water  in  the 
boiler. 

824,676.  WIRELESS  TELEGRAPH  SYSTEM;  Harry  Shoemaker.  Phila¬ 
delphia,  Pa.  App.  filed  Feb.  16,  1903.  Has  a  plurality  of  wave  re¬ 
sponsive  devices  so  grouped  or  arranged  as  to  be  individually  sub¬ 
jected  to  the  effect  of  the  received  energy  while  they  all  combine  to 
control  a  recording  circuit,  causing  an  effect  in  such  recording  cir¬ 
cuit  which  is  dependent  upon  the  sum  of  the  changes  of  condition  of 
the  several  wave  responsive  devices. 

824,682.  METHOD  OF  PRACTICING  WIRELESS  TELEGRAPHY;  An¬ 
dre  Blondel,  Paris,  France.  App.  filed  Feb.  7,  1905.  The  method  of 
wireless  telegraphy  which  consists  in  producing  electro  magnetic  waves 
at  one  or  more  transmitting  stations  in  groups  of  different  predeter¬ 
mined  frequencies,  electrically  selecting  the  energies  of  the  groups  of 
different  frequencies  each  separately,  and  actuating  signal  receiving 
devices. 

824,684.  THERMO-ELECTRIC  BATTERY  AND  APPARATUS;  George 
H.  Cove,  Roxbury,  Mass.  App.  filed  Feb.  15,  1905.  A  thermo  elec¬ 
tric  pile  embodied  in  the  construction  of  a  kitchen  range.  The  ele¬ 
ments  are  embedded  in  the  fire  brick  lining  of  the  range  and  project 
in  proximity,  to  a  water  jacket. 

824,687.  AUTOM.ATIC  STARTER  FOR  MOTORS;  .Arthur  W.  Darby. 
Hdlyoket  Mass.  Appj  filed  Nov.  21,  1903.  Details  of  construction  of 
a  system  for  starting  an  alternating  current  motor  which  drives  a 
compression  pump,  by  which  the  load  is  applied  gradually  to  the  motor. 

CURRENT  ELECTRICAL  MEASURING  IN¬ 
STRUMENT;  Edwin  E.  I.^hr,  Wilkinsbur"  Pa.  App.  filed  June  24, 
1904-  .  Alternating  current  volt  meter  having  a  fixed  and  movable  coil 
of  which  the  latter  is  hinged  to  swing  around  a  curved  iron  core  which 
also  passes  through  the  fixed  coil. 


